Holonomic systems and automatic proofs of identities by Chyzak, Frédéric
HAL Id: inria-00074305
https://hal.inria.fr/inria-00074305
Submitted on 24 May 2006
HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.
L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.
Holonomic systems and automatic proofs of identities
Frédéric Chyzak
To cite this version:










appor t  
de  r ech er ch e 

















@BADC5EDFDGDHIEJ ,K PMLJ M5N chJa N J M L M5O aPLaQK J M M R cSR NUT a M JWV&XMY M dKJZV N VeRQ[SV&Y M LP O aQK M V N X M X\V O Y T V]Y MW^ ceJaPK M LQ_`R d cX P RaRbV O P NUT X\VjaP c O c ^ X P OKM VjJ,LQ_`La M RLc ^ N Pdc M J MeO aQP\V&XV O N J M R T JQJ M5O R M MgfT VjaQP c O L J ,K M _
VjJ MM L N M RbP\V&XMXM_ NM LPMY OKMON ac NM V]XDhP aQKiLc]j R5V]XMX M N K cX c O cSR3P RLQ_kLQa M RL JWl M V]XmLQc'YhPMn M VIaPK M chJ M aQP R5V&X
o T LaQPdp R5VjaQP c O ac c T J`PMR N X M R M5O aqVjaP c O J,K M L M a c ^ K cX c O cSR3P R ^rTsO R aP c O LV O N L MgfTKM5O R M L?PMLiVX\VjJQY M RqX\V&LPL c ^ ced o M RbaPL J  a ^ chJPRL'V O
V&XMY M d JZVV O N PMLRqX cSL M NTsO NM JtV&XMY M d JZVjP RuL T dULaP a T aP c O V OWN N P\V]Yec O V&X J  O PMR N X M R M5O aZV aP c O c ^ aQK M L M
N Jc N M JQaP M LRbV][ M LFP a N cLPLQP dUX M ac NWM J ^ chJPR RbcSR NsT a M J1V&LQLPMLa MONN JQc c ^ Lc ^ K cX c O cR?P RFP NM5O aP aP M LP O
VLQPMR N X M hvVw_`xILP O R M V O _K cX c O cSR3P R1LQ_`La M RyKzV]L{V O chJPRV&X ^ chJPR ced aZVjP OKM N d`_V O Mq| a M5O LP c O c ^aPK M lJw}ced OKM JdzV&LQPmL,V&XMYhceJP aQKsR J  ceJFP O LaZV O R M xWRbcSR d P O VjachJP\V&X N JQcedsX M RLc ^ a M5O X M V N aQc'K cSX c O cR?P R
LP_`La M RLBV OWN ac3P N M5O aP aP M LP O necSXMnP O Y dKP O cSR3P~V]X R c M RbP M5O aPL J V O _ P NM5O aP aQP M LP O necSXMnP O YL NWM RbP\V&X
^rTsO RbaQP c O L'V J M V]XmLQcmR5V N a T J M N d`_ aQK M aPK M ceJQ_ c ^ K cX c O cRi_ J  | V&R N X M L8VjJ M YePMn MeO acLPK c&hK c&h
LcSR M P O a M J M LaQP O Y?P NM5O aQP aQP M L1VjJ M8N Jc&n M N d`_3c T J,LQ_kLQa M R J
.	i 	i
!')"%%	i\&'(&6)
 CeD  J  M JqV NsN ceJQa N JKLM L M5O a M aJQcePML N VeRQ[SV]Y M L N M R5V]X R T X ^ chJPR M X M5O X\V O YkV]Y M V N X MNM LQaP O LM L8V2X\V
RbV O P NUT X\VjaP c O LQ_kR dWcSX P fTKMNM LP_`LQagM R M L1X P O LM JqVjP J M L N LMwfST VjaP c O L N PcLM J M5O aP M XMX M L M a NM JKLM R T JJ M5O R M x
M a ac T a N V JaP R T X PM J M R MeO a NM LLP_`LQagM R M LK cSX c OWcSR M L J c T L N c OsO c O LV T LQLP TsOKM o T LQaPdp R5V aP c OaPKLM chJP fTKM V O ceaQJ M PMR N X\V O aZV aP c O J  M5O L M R dsX M?NM L ^ c O RbaQP c O L M a NM LiL T P a M LK cX c OcSR M L M La TUOKM nSV]La M RqX\V&LQL M L ND chd o M aPL J   M LQa
TsOKM V&XMYzM dKJ M RqX cSL MN VjJL T dULaP a T aP c O V&XMYLM dKJP fTKM?M a N VjJ N P\V]Yec O V&X M J 	 OKM PMR N X\V O aqVjaP c O NM R M L
N Jc N JP LM aKLM LAJ MeO N VjPMLKLM R M5O a N cSLQLP dsX M X\V N J MeT n M V&LQLPMLaKLM M'N VjJchJ N P O V a M5T JPL ND P NM5O aP aKLM L1K cX c OcSR M Lgx
NsT PML fTKM ac T aLP_`LagM R M K cX c OcSR M V N R M a TsOKM^ chJPR MiO ceJPRV&X M ced a M5O`TKMN V J TsO M M| a M5O LQP c O8NM
X  V]XmYhceJQP aQKsR MmNM LmdzV&L M L NM lVJg}ced OKM J J kV J Mq|KM R N X M x2X M L N JQcedsXM R M LmRbcSR d P O VjachP J M LR M aQa M5O a
Lc T n M5O a M5O o MeTNM LbLQ_`LagM R M LK cSX c OWcSR M L M aR"M5OKM5O aV NM L P NM5O aP aKLM L ^ V PMLZV O a P O a M JQn M5O P J NM LRbc Mq RbP M5O aPLmd P OWcSR?P\V T`| J  M"O cR dKJ MeT L M L P NM5O aQP aKLM LR M aQaZV O a M5O o M5T$NM L ^ c O RbaP c O LbL N LM RbP\V]X M LJ M XM n M5O a8V T LPLP N M X\VIaPKLM ceJP MANM X  K cSX c OWcSR?P M J 
c T L N c OUO c O L N M L Mq|KM R N X M L,R?c O aQJZV O a`R cSRR M5O a
ND P O a M J M LQLZV O a M LP NM5O aP aKLM L,Lc O a N JQc T nFLM M L)V:X  VjP NMN M8O ceaJ M LP_`LQagM R M J
 	
 W 'y 	











@BADC5EDFDGDHIEJ ,K PMLJ M5N chJa N J M L M5O aPLaQK J M M R cSR NUT a M JWV&XMY M dKJZV N VeRQ[SV&Y M LP O aQK M V N X M X\V O Y T V]Y MW^ ceJaPK M LQ_`R d cX P RaRbV O P NUT X\VjaP c O c ^ X P OKM VjJ,LQ_`La M RLc ^ N Pdc M J MeO aQP\V&XV O N J M R T JQJ M5O R M MgfT VjaQP c O L J ,K M _
VjJ MM L N M RbP\V&XMXM_ NM LPMY OKMON ac NM V]XDhP aQKiLc]j R5V]XMX M N K cX c O cSR3P RLQ_kLQa M RL JWl M V]XmLQc'YhPMn M VIaPK M chJ M aQP R5V&X
o T LaQPdp R5VjaQP c O ac c T J`PMR N X M R M5O aqVjaP c O J,K M L M a c ^ K cX c O cSR3P R ^rTsO R aP c O LV O N L MgfTKM5O R M L?PMLiVX\VjJQY M RqX\V&LPL c ^ ced o M RbaPL J  a ^ chJPRL'V O
V&XMY M d JZVV O N PMLRqX cSL M NTsO NM JtV&XMY M d JZVjP RuL T dULaP a T aP c O V OWN N P\V]Yec O V&X J  O PMR N X M R M5O aZV aP c O c ^ aQK M L M
N Jc N M JQaP M LRbV][ M LFP a N cLPLQP dUX M ac NWM J ^ chJPR RbcSR NsT a M J1V&LQLPMLa MONN JQc c ^ Lc ^ K cX c O cR?P RFP NM5O aP aP M LP O
VLQPMR N X M hvVw_`xILP O R M V O _K cX c O cSR3P R1LQ_`La M RyKzV]L{V O chJPRV&X ^ chJPR ced aZVjP OKM N d`_V O Mq| a M5O LP c O c ^aPK M lJw}ced OKM JdzV&LQPmL,V&XMYhceJP aQKsR J  ceJFP O LaZV O R M xWRbcSR d P O VjachJP\V&X N JQcedsX M RLc ^ a M5O X M V N aQc'K cSX c O cR?P R
LP_`La M RLBV OWN ac3P N M5O aP aP M LP O necSXMnP O Y dKP O cSR3P~V]X R c M RbP M5O aPL J V O _ P NM5O aP aQP M LP O necSXMnP O YL NWM RbP\V&X
^rTsO RbaQP c O L'V J M V]XmLQcmR5V N a T J M N d`_ aQK M aPK M ceJQ_ c ^ K cX c O cRi_ J  | V&R N X M L8VjJ M YePMn MeO acLPK c&hK c&h




 m3Qqop/  mIqop	    m3Qqop	 L
3rC_E	C\E	CE?!$%#%c,9w"E?F7B(*)2]&`2a'f,+9c4*)'$C(*2]&*25,('^C,(`cGF'$C#nb|cC46('$%C,al'$C\%C2yz<E	&'[E	k!$2\(`)E	(eE	&*2
,%	!$c('$%C,%	bU!~'^C25E&G'~I2]&*2]C('[E?!25hcE	('$%C,wL'$(*)x%	!$FdC%+'fE<!Bmr%&"&6E	('$%CE?!jq46%26}i4`'$2]Cd(6,]7,c4`)E,











,K PML,hFceJP[h,V&L2L T YY M LQa MON d`_ kWK JÂIÃGÄ{ÅÃ  E V O N9Æ JÇsGÃ3ÈÉ V O N KzV]Ld M M5O Rbc O N T Rba M N P O aPK M @"Ã	ÊÅFË\EÌD8C
N JQc o M RbaVja  'xK
cKR fTKM5O Rbc T JaÍ ÂFDGÎ H dÏ J  a,hvV]L N VjJQaPXM_iL TUNsN chJa MON d`_ aQK MÐ C`ÑsFË\E Æ V]LP R M L M VjJbRPK RbaQP c Oc ^ aPK M  J  J c JÒ f iWf Í @"Ã`HÅDÔÓ*Ó Ï
f
n      TV \	
% :k#$ 
  
/·j&*2546c&], '$z2³,25hc2]C4625,E	CGE4]46%&{G'$C#	!$F ¬·ª»C'$(*2 b|cC46('$%C,¶2]C	13%	FE&'[4`) ,2](%b4`!$%d,c&*2x&*%x2]&*·
('$25,]±B/·j&`2546c&S, '$z2/,25hc2]C4625, 26H(*2]CGa,25hc2]C4625,L,*E	('[, bjF'$C#9&*2546c&*&`2]C4625,Bw '^(`)i46%C,D({E	C(B46%d26}i4`'$2]C({,  ¬·ª»·
C'$(*26bjcC46('$%C,26H(*2]CG¶b|cC46(D'^%C,,*E	(D'f,3b|F'$C#G'vI2]&*2]C('[E?!B25hcE	('$%C,/wL'$(*)46%C,({ECd(46%d26}4`'^2]C({,]±¢¼L)2e,2](





xE4`<E	#2 G25,`46&'$k25GÁ'$C = 





*%&"'$C,({EC4627,3'^C462(*)29bjcC46('$%C³    '[,E<!^#2]k&{E?'[4	7I)2]C462a)%	!$%C%+9'[4	7UE	CG(*)2¢bjcC46('$%C 46%d,6mq0'[,L)%	!$%C%+'f4	7(*)26'$&/xE4*	E	#2]¦d¯'[,«E	k!$2¢(*%e46%+exc(*29EeG'~2]&`2]Cd('[E?!U25hcE	(D'^%C,*E	(D'f,3»25GakdF  ==   46%, =    ¢m3!q 
¼L)2E	C,Dw2]&%	b(`)2x&*%#&{E+e+e2'f,
m =" 	#  ;  %$B =: 	%& u='	"    ==("    ; q    
m @ 	%$ u=  ; %&0%)     	%) ;  q   
m ="  #  ;   $  =";  & u=?; )   =  >   ) > q  
m =" %$ !" )*%&0 =?@	"   u= )	)/ >@ q  
¼L)2(*)2]%&`Fu%	b)%	!$%C%+9'[4ybjcC46('$%C,yE	CG_,25hc2]C4625,E<!v!$%	w«,E	c(`%+-E	('[4¶x&*%d%bg%	bgEn![E	&*#24`![E,*,a%	b
'[G2]Cd(D'^(D'^25,±;26'~!$k2]&*#2]& )E,U#	'$z2]C¢'$C @  
E	CgE<!^#%&'$(*)+ (*%/x&*%	z2,D%+e246%+gk'$CE	(`%&'[E?!'fG2]C('$('$25,BECGg,D%+e2








kF / p  p¹0 º  1  $243
 1  $  253  6/, '$C#.]¦d¯aE	CGEe,(`2]xdwL'[,2946%C,(*&`c46('$%C%	b0(*)2 / p7(*)2]Fa»CG(`)2&*2546c&*&*2]C462
;  & / p  m7 u= q & / p 0_6/, '$C#-(*)2/'$C'$('[E?!B46%CG'$('$%C,/%C / 7'$("'[,(*)2]C%kz'$%c, (*)E	(
p
¹0 º  1  $243




G%C2"kF;26'v!$k2]&*#2]& '$C9 ' 
 ±¼L)2«G26»C'$('$%C, #	'$z2]C(*)2]&*2«E	xx25E	&*25G9(`%«k2"'$CE4]46c&{E(*2±0¼L)'[,0w"E,Q»H25G9kdF
 	F   
A '$x,)'$(¢'$C. =: 
 ±v*%&«46%Cz2]C'$2]C4627w24]E?!~!L½d¾¿~¾¯¾Àg¨ª¥ S¦¯¥?°j¨[¾¯§(*)2/bjcC46('$%C,]7,25hc2]C4625,/E	CGb|%&*+-E?!
x%	wL2]&",2]&'$25,L(*%9w")'[4`)wL2E	xx!$Fa(*)246%C462]x("%b)%	!$%C%+9F7w")2]C2]z2]&"wL2/w"E	Cd( (*%eG2]C%(*2E	CFe%	bU(*)25,2
4]E,25,± 2,)E?!~!46%C, '[G2]&)%	!$%C%+9'[4%k132546(6,B(`)E	("+-E?Fek2 26'^(`)2]&«,25hc2]C4625,G26»C25G%C]7 %& b|cC46('$%C,/G26»C25Gy%C	
7
E	CGa+e%&*2#2]C2]&{E?!~!$F 26'^(`)2]&Lb|cC46(D'^%C,«G26»C25Gy%CE9x&`%Gc46(	 









%	b«&%kC2]&kE,D25,gExx!v'$25Gn'$C(*)2i4]E,2e%	b«+%Gc!$25,¢%	z2]&gE  2]F!"E?!$#2]k&{E± 3rC %)%
E	CG  > 
r7Q)2iG25E<!f,
![E	&*#26!$F¢wL'$(*)(*)2Lx&*%k!^2]+ %bG2](*2]&*+9'$C'$C#/'$Cd(*2]#&{E?![,U%&,c+a,U%	b)%!^%C%+9'[4 bjcC46('$%C,]±,7L'[,0,F,(*2]+!¯ 'f,
G25,*46&'$k25G9'$C " 
E	CG : 
 ±3r( x2]&bj%&*+a,U(*)2L+-E	1%&UxE	&*(0%	bIE?!~!%x2]&{E	('$%C,U%C)%	!$%C%+9'[4 bjcC46('$%C,LG25E?!$(
wL'$(*)¶'^Cy(*)'[,L&*2]x%&*(5±17%	wL2]z2]&57'$(L'[,"C%(/E	k!$2(*%9wL%&*9'$Cy(*)2#2]C2]&6E?!~'^(Fa%	bBEG+9'[,*, '$k!$2" &*2gE?!$#2]k&6E,]±
<,IE	C26HE	+ex!$27$#E46%k'x%	!$FC%+9'[E?![,]7	(*)E	(Q#2]C2]&{E?!~'[,2 A 2]#2]CG&*2Lx%	!$FC%+9'[E?![,U%k({E<'^C25Gbj%& % ('n 7
)*,+.- /10p m3q    p p¹
2 º 
1 i3%
4 3 1   '  4 3 m = ³q 2 m =  q p  2
E	&*2(3Fx'[4]E?!)%!^%C%+9'[4b|cC46(D'^%C,]±m65 %(*)nxE	&{E	+e2](`2]&{,%_E	CG ' E	&`29»H25G7X%C!$F³\E	CGnz<E	&*F±^q A '^2
+-E	CF %&`(*)%#%CE<!x%!^FC%+9'[E?![,]7L(`)2]F´,*E('[, b|FE,D2546%CG%&{G2]&-G'~I2]&*2]C('[E?!"25hcE('$%CuwL'$(*)ux%!^FC%+9'[E?!
46%26}i4`'$2]Cd({,'$C\E	CG³ÁE	CG E,2546%CGn%&{G2]&¢&*2546c&*&*2]C462a25hcE	('$%CwL'$(*)³x%	!$FdC%+9'[E?!«46%d26}i4`'$2]C({,¢'$Cu
E	CGU±5 25, '[G25,]7I(`)2]F,*E	(D'f,3b|FE!~'$C25E	&25hcE	('$%Cy'$Cz%	!$z'$C#G2]&'$z<E	('$z25,%	b,2]z2]&6E?!7) *,+.- /10p 7bj%&«(`)2,`E	+e2
z<E<!^c25,%	b%uE	CG ' kc(Lbj%&«G'~I2]&*2]C(«U±
<,"E	C%(*)2]&26HE	+x!^27(*)2b*&*2]C4*)+aE	(*)2]+-E	(D'f4`'[E	C(<«x -2]&*Fex&*%	z25G'$C =(':<; (*)E	((*)2&*25E?!Cc+9k2]&







=      >	"	'  @=5>,'>%' ) ;>@	'%':	@;=("=]>== )%) ','	'  : " ) ';	"  '  @ )  >
'[,L'$&*&6E	('$%CE?!r7,%!^z'$C#e'$Cy(*)'[,"w"E?F-E9x&*%k!^2]+ (*)E	("GE	(`25,LkE4`-(*%/0c!$2]&5±






4 3  1 e 44 3 
,*E	(D'f,3»25,L(*)2bj%	!~!$%	wL'$C#-x%	!$FdC%+'fE<!&*2546c&*&*2]C4629%	bU%&{G2]& am wL'$(*)46%d26}4`'^2]C({,%	bBG2]#&*2]2 @ q{µ




¼L)2,ck132546("%b%c&w%&*e(*)c, !~'$25,E	("Ee46&*%d,*,D&*%dEG%	bBG%+-E?'$C,]µ 46%+9k'^CE(*%&'[4],]7L, '$C462Ey#&*25E(G25E<!«%	b46%+9k'^CE(*%&'[E?!"x&*%k!$2]+-,aE	CGu,%+e2-x&`%k!$2]+-,-4`!$%d,D2(*%(*)2-E	CE?!$F, '[,9%	b«E?!$#%&D'^(`)+-,'^Cz%	!$z2)%!^%C%+9'[4a&*2546c&*&*2]C4625,± *%&'$C,({EC4627BCc+e2]&*%c,'[G2]Cd('$·
('$25, '$Cdz%!^z'$C#-k'$C%+'fE<!X46%26}i4`'$2]Cd(6,"c,cE<!v!$Fx&*%	z25Ga+aE	CdcE<!v!$FE	CGaxE<'^Cbjc!~!$Fk2546%+e2x&*%	z	E	k!$2
E	c(*%+-E('[4]E?!~!^F,+E	(L!$25E,D(L'$Cx&'$C4`'$x!$2 
i      TV \	
% :k#$ 






mj'~'jq  	d   
		 7(*)E(g46%+exc(`25, «&%kC2]&kE,D25,%	bL!$26b|(¢'[G25E?![,'$Cu(*)25,2-,c'$({Ek!^2C%C·r46%+e·
+gc(6E	('$z2E?!$#2]k&{E, 
mj'~'~'jq         
 
 7(`)E	("x2]&Db|%&`+-, %x2]&{E('$%C,"%C)%	!$%C%+9'[4/bjcC46('$%C,]±
¿ ¯a¾°ª½d¨f§«£¤¾£{°  2"k2]#	'$C-kF9&*254]E?!~!~'^C#&*25,c!$({,0%Ce(*)2L(w%(Fx'[4]E?!4`![E,*,D25,0%	b)%	!$%C%+9'[4 b|cC46('$%C,












" &*2E?!$#2]k&{E± ¼L)2]&*26bj%&*27'$C 2546('$%C @ 7wL2«k%&*&*%	w,D%+e2/&*25,c!$({,Xb|&`%+ (*)2«(`)2]%&*Fe%	b¬·j+e%Gc!$25,"Gc2(*%
7 'v!$k2]&*(E	CG 5 2]&*C,(*26'$C E	CGawL2gEGE	x(L(*)2]+ (`%e%c&«46%C(*26H(L%	b7" &`2gE?!$#2]k&{E,]±B¼L)'[, 'f,w")2]&*2¢wL2G26»C2
)%	!$%C%+9F7UE?!$%C#wL'$(*)³E46%C462]x(%b EG+9'[,*,3'^k!$2 " &*2eE?!$#2]k&6Ea'$C w")'[4`) (*)2eG26»C'$('$%C³%b)%	!$%C%+9F¶'f,
+e25E	C'$C#	bjc!r±
¼L)2E?!$#%&'$(*)+-,"G25E?!~'$C#wL'$(*)G'vI2]&*2]C('[E?!ECG&*2546c&*&`2]C462%x2]&{E	(*%&6,B%b|(*2]Cx2]&bj%&*+ 26!~'$+9'$CE	('$%CI±3 C
(*)2, '$C#	!$2/'$CG2](*2]&*+9'$CE	(*24]E,27(*)'[,B26!~'$+9'$CE	('$%C¶'[,E4*)'$2]z25Gac, '$C#e(`)2'/0c4`!~'[G25E	CG'$z'[, '$%CI±3rCa(*)24]E,2
%	b«,2]z2]&6E?!B'$CG2](*2]&*+'^CE(*25,]70wL2ec,2«&%kC2]&kE,D25,'$CuEnm3hcE, '$·q3G'~2]&`2]Cd('[E?!"46%C(*26H(¢(*%#2]C2]&{E?!~'[,2a'$(5±
3rC  2546('$%C9)7wL2&*254]E?!~! 5 c4*)k2]&`#2]&19 ,"E<!^#%&'$(*)+ (*%e46%+exc(*2 «&1%kC2]&kE,25,"E	CG,D%+e2%	bU'$({,"4`![E,*, '[4]E?!
'$+ex&*%	z2]+e2]C({,]±y¼L)2]CI7Uw2,)%	w )%	w w226H(*2]CG(`)'f,¢+e2](`)%G(`%C%C·r46%++gc(6E	('$z2E?!$#2]k&{EECG wL2
G25,*46&'$k2g%c&L'$+ex!$2]+e2]Cd(6E	('$%CI±




%c&"xE4*	E	#25,"E,E9(*%%	!$k%?H±  %9b E&57%c&L'$+ex!$2]+e2]C({E	('$%C46%<z2]&{,]µ ,25E	&{4`)ubj%&9!~'$C25E	&G2]x2]CG2]C4`'$25,k2](w2]2]CG2]&'$z	E	('$z25,a%	bgE	CÁ26Hx&`25,*, '$%CÁ'$Cdz%!^z'$C#\)%	!$%C%+9'[4b|cC46('$%C,  ,c+ E	CGx&*%Gc46( %	b(wL%)%	!$%C%+'f4 bjcC46('$%C,LE	CGe,F+e+e2](*&D'f4 x%	wL2]&0%	bE)%	!$%C%+'f4b|cC46('$%C  46%Cdz2]&{, '$%C%	b(*)20x%!^FC%+9'[E?!25hcE	('$%CgG26»C'$C#E bjcC46('$%C9E,IE?!$#2]k&{E<'f4'$Cd(*%/25hcE	('$%C,IG26»C'$C#'^(/E,L)%	!$%C%+'f4  46%+exc({E	(D'^%C%	b(*)2¢#2]C2]&{E	('$C#9bjcC46('$%Cy%	bXE)%	!$%C%+9'[4/bjcC46('$%CI7 G'fE#%CE?!I%	bBE9)%	!$%C%+'f4b|cC46(D'^%CI±
= ±¬ZjNZ$TUPdYQNOTZªVXNQ*KPdOQYIK5Z0P	PXYIPNOQP9M0NQW! V#"	V0NV%$"Z[O&(')TUP*$+
 2»&{,( '$Cd(`&*%Gc462(`)2«(wL%-,6xc&`2
.g4]E,25, %	bI)%	!$%C%+9'[4bjcC46('$%C,]7¬·ª»C'$(*2/b|cC46(D'^%C, '$C 2546('$%C = ± =
E	CG /·j&`2546c&S, '$z2a,25hc2]C4625,'$C  2546('$%C = ±±  2e&`254]E?!~!x&*%%	br,/%	b"(*)26'$&g4`!$%d,c&*2ax&*%x2]&*('$25,ECG%	b"(*)2
 :j   .#	F Dx2j	 )K!	"\    TV  
bjcCGE	+e2]C({E?!25hc'^z	E?!$2]C462(*)2]%&*2]+  G2]({E?'~!$25Gex&*%%	br,04]E	C9k2Lbj%cCG¢'$C9 	7 =	: 7 =5; 
r±U¼L)2]CI7	'$C 2546('$%C = ± @ 7
wL2L26H(*2]CG(*)2"G26»C'^(D'^%C,B(`%)%	!$%C%+9'[4",F,(*2]+a,]7	(*)E	(Q'$Cdz%!^z2"k%(`)-¬e·ª»C'$(*2]C25,`,BE	CGe/·j&`2546c&{, '$z2]C25,*,]±
¼L)&*%c#)%c( 2546('$%C, = ± = E	CG = ±7 	u'[,0E»26![Ge%b4`)E	&{E46(*2]&D'f,D('[4 ]2]&*%±U¼L)'[,U»26![G 	uwL'~!~!c,cE<!v!$Fek2e7 %&
	l'$C x&{E46('[462  '$(+-E?FE?![,%k2-E»C'$(*26!$F #2]C2]&{E(*25Gy26H(*2]C,3'^%C %	bÔbj%&/(*)2exc&*x%d,2e%b26I2546('$z2
46%+exc(6E	('$%CI± ¬ !#"$ 
= ± = ± = ±&%¤ ­¯¨ª°j¨ª¾¯ ¯'a¥]½ £6¥5°j¤5£6¨f§ °j¨ª¾¯  A 2](«G2]C%(`2gE(·j(*cx!^29%	bUz<E	&'[E	k!$25,¢m3   ?5  )q{±
*+!#"  < bj%&*+-E?!x%	wL2]&",2]&'$25,«Qm3q -,/.102  -434343 - .562  o . 0 -434343 - . 5  .7098:8!8  .;5)=< 	    
 
U'[,"4]E?!~!$25G¬¶¡ ­ ¡¯¨ª°j¤mr%&/½d¾¿~¾¯¾À9¨[¥q0'~bE	CGa%C!$Fa'~b(`)2brE	+9'~!$F> ? + 0  + @ A4A4A  + 5 ? + 0 ? + @ 8:8!8 ? + 5)CB *,+ 0 - + @ -434343 - + 5 0 s]t 5
,xE	C,E¢»C'$(*2gG'$+e2]C, '$%CE<!	m3qr·jz2546(*%&,ck,xE462¢%	b	    
 
r±
<Ôbj%&*+-E?!Ix%<wL2]&«,D2]&'$25,«Qm3q D, . 0 2FE 0HG  ¸ -434343 - . 5 2IE 5JG  ¸ o . 0 -434343 - . 5  .70 8!8!8  .5) < 	m*mq*qL'[,/4]E?!~!^25Gn¬¡®­B¯¨ª°j¤mr%&/½d¾¿v¾¯¾À9¨ª¥q0'~bE	CGa%C!^Fa'~b0(*)2brE	+9'~!$F> ? + 0  + @ A4A4A  + 5 ? + 0 ? + @ 8:8!8 ? + 5)CB + sK 




46%26}i4`'$2]Cd({,/,*E	(D'f,3»25GkFi¶'[,"C%(*)'$C#-kc(«EG2]x2]CG2]C46F&`26!fE('$%C%	z2]&	"m3q"%	b(`)2[Z\H]Z6^ \ bj%&  < ±
S"_F!"` 7ab _)2]C %  m6%   ?5  % ) q <  ) 7!^2](c? + 0^ 0 8!8!8 ? + 5^ 5 7%&L2]z2]C[? + w")2]Cy(*)2]&*2/'[,LC%-G%ck("%C(*)2,2](%	bz	E	&'[E	k!$25,/cCG2]&«46%C,3'fG2]&6E	('$%CI7G2]C%(*2? + 0 A4A4A  + 5?  + 0 8:8!8 ? ) + 5 




f:"bgh"W$!#!#" ij ]¾£6À ¿(¾lk0¤5£ §]¤5£6¨[¤§B¾£ S¾£{À ¿+m¦d£¤?¯°§S¤?£{¨ª¤]§y¾ §S¤?©5¤5£ ¿©1£6¨ on]¿~¤]§0   5?   )
¨f§«¬¡®­¯¨ª°j¤¨ ¯'¾¯¿qp9¨ 9°ª½d¤5£¤9¤r	¨$§]°( ¾¿qp	¯¾À9¨ ¿®§  . k0¨[°ª½¥6¾5¤ts\¥5¨ª¤5¯°ª§¨ª¯ 	   
"§]¦d¥½°ª½ °
 . mu? . q   _m = q
£¾?¾  _)2]Ce'[,0¬·ª»C'$(*27	(*)20brE	+9'~!$F N ? +  Y + s]t 5 ,xEC,IkFG26»C'$('$%CaE »C'$(*2"G'^+2]C, '$%CE?! 	Lm3qr·jz2546(*%&,xE462±0¼L)c,'^(Q'[,I(`)2,*E	+20bj%&I(*)2Xb E	+'v!~'$25, N ?ov. Y v sSt/wL'$(*) V < N =  5?  ( Y ±I¼E	'$C#E"G2]x2]CG2]C46F9&*26![E	(D'^%Cbj%&"25E4`)%	b0(*)25,2/brE	+9'~!~'^25,7E	CGi'~bC254625,*,`E	&*F4`!$25E	&'$C#G2]C%+9'$CE	(*%&6,]7%C2/»CG,(*)2 . 9 ,,*E	('[, bjF'$C#ym = q{±
4B%Cz2]&{,D26!^F7wL'$(*)y(*)29c,2%	bB(`)2&*26![E	('$%C,¢m = q{7E	CF[? +  4]E	Cyk29&*2]w"&D'^(`(*2]CE,/E!v'$C25E	&46%+gk'$CE	(D'^%C
%	z2]&	"m3q"%b(*)2
? / w")2]&`2(*)2 ' E	&*2/!~'$+9'$(*25GykF xw ' .hy G2]# . b|%& E<!v! V < N =  5?  ( Y ± z
0/26»C'$('$%C = ± = )E,/k2]2]Cc,25Gybj%&E!^%C#('$+e29'$C (`)2-4]E,29%	b"E, '$C#	!$2-z	E	&'[E	k!$2±3 ({,/#2]C2]&{E?!~'[,*E	(D'^%C
(*%a(*)2e4]E,29%	b,2]z2]&{E?!0z<E	&'[E	k!$25,¢x&*25,2]C({,C%,c&*x&'[,2±  2546('$%C = ±e,)%	w«,/(*)E(«(*)2e, '$(*cE('$%Cy'f,/+%&*2
G26!~'[4]E	(*2¢'$C(*)24]E,D2%	bX/·j&`2546c&S, '$z29,25hc2]C4625,]±
       TV \	
% :k#$ 
  
= ± = ±± ¤5£ °j¨ª¾¯§«¾¯e¬¶¡ ­B¯¨ª°j¤ ¾+k0¤5£L§]¤5£6¨[¤§ :*Q'$&{,(57w2L&*254]E<!v!I, '$+ex!$24`!$%d,c&*2"&`25,c!$({, %C-¬·ª»C'^(`2"x%	wL2]&
,2]&'$25, ({E	2]Cbj&*%+  =5; 
  (*)2]CawL2L&*254]E?!~!I(*)2«G26»C'$('$%C%	b(*)2«G'[E	#%CE<!%	bIE/bj%&*+-E?!x%	w2]&B,D2]&'$25,B(`%#2](*)2]&





	 ½d¤ S¾¿[¿~¾lk0¨ª¯a¥5¿~¾	§]¦£3¤ £¾ ¤5£6°j¨[¤§½d¾¿q' S¾£/¬¡®­¯¨[°j¤+¾lk0¤?£§]¤5£6¨[¤§
mj'jqe¬¡®­B¯¨ª°j¤ ¾lk0¤5£§S¤?£{¨ª¤]§ ]¾£{À §S¦Fn6¡ ¿¤ n£ -¾	    
 

mj'~'jq¨ «u¨f§¿¤ n]£ ¨ª¥B°ª½d¤?¯u¨$§«¬¶¡ ­L¯¨ª°j¤
mj'~'~'jq¨ "Qm3q«¨f§"¬¡®­¯¨ª°j¤  . m   5?   ) q«¨f§¿¤ n]£ ¨ª¥ ]¾£ V < N =  ?5  ( Y ¯'a°ª½d¤¢§S¦Fn6§]°j¨ª°j¦d°j¨ª¾¯¨ª¯Qm3q
¾¤ ¥½g . np9°ª½d¤¢¥{¾£6£¤]§ ¾¯'¨ª¯  . m   5?   )ªq«¨f§©1¿~¨7'r¨ f¤¨ "Qm   m  q  5]   )6m  q*q"¨f§ '¤ ­¯¤6'
°ª½d¤5¯    m3 q*mq  Qm   mq  5?   ) mq*q«¨f§«¬¡®­¯¨ª°j¤
 ¾£6£¤]§ ¾¯'¨ª¯e£¤§S¦¿~°ª§ ¿®§]¾e½¾¿q' ]¾£«¬¶¡ ­L¯¨ª°j¤ m ¦d£¤5¯°U§S¤?£{¨ª¤]§ k0¨[°ª½ 	    
 
«£¤¿ ¥{¤6' n p	Lm*m3q`q 
£¾?¾  ¼L)2"x&`%d%	br,0%b(*)25,2&*25,c!$({,BE&*2"E?!~!kE,25G%Ce(*)2",*E	+2L'[G25EµU#2]C2]&{E	(*2/,c}i4`'$2]Cd(D!^F+-E	CFgG2]&'$z<E·
('$z25,/%	bL(*)2¢b|cC46(D'^%C cCG2]&g46%C,3'fG2]&6E	('$%C³E	CG &*25Gc462e(*)2]+ '$C(*%E»C'$(*2-G'$+e2]C, '$%CE?!"z2546(`%&,DxE4627
(*)2]&*2]kFax&*%	z'$C#a(*)E	(L(*)2/bjcC46('$%C'[,/¬e·ª»C'$(*2±
²y%&*2]%	z2]&57(*)29bj%	!~!$%	wL'$C#x&*%%	br,E	&*2eE?![,%z	E?!~'[G'$C (*)2a4]E,2e%	b"¬e·ª»C'$(*2 A E	c&*2]C(g,2]&D'^25,7IwL'$(*) 	    
 

&*2]x![E4625G¶kdF	Lm*m3q*q«E	CG  ) &*2]x![E4625G¶kdF,ck,2]({, %	b P ) ±
! ¦À A 2]( E	CG5k29(wL%e¬e·ª»C'^(`2bj%&*+-E?!Ux%	wL2]&«,2]&'$25,]± A 2](#" N ? /  Y / s]t 5%$ E	CG&" N ? /  Y / s]t 5$ G2]C%(*2(*)2 	"mqr·jz2546(`%&-,xE4625,¢,xE	CC25GnkdFE?!~! G2]&'$z<E('$z25,¢%	b«u%&  &*25,x2546('$z26!$F± "Lb«46%c&6,27U(*)25,2az2546(*%&
,xE4625,E	&*2k%(*)»C'$(*29G'^+2]C, '$%CE?!r±
*%&-E	CF(% <  ) 7? + m3 q  ? +   ? + ³!~'$25,'$CE )%+%+e%&*x)'[4i'^+aE	#2%b(*)2bj%&*+-E<!G'$&*2546(




? /  9®, +\26H462]x((*)E	(L(*)2]F,xE	C%C!$F
»C'$(*2eG'$+e2]C, '$%CE?!",xE4625,]±:3rC%(*)2]&/wL%&{G,]7x%d,`, '$k!^2aG2]x2]CG2]C4`'$25,¢k2](wL2]2]C(`)2 ? / &9®,«E	CGy(*)2x? / 9 ,
+9c,("C%(Lk2({E	2]Ca'^C(*%-E4]46%cCd(?±~q
£¾:'¦d¥?° A 2](ÔE	CG \k2n(3wL%u¬e·ª»C'$(*2 b|%&`+-E?!x%	wL2]&,2]&'$25,]± *%&E	CF % <  ) 7c? + m3 q4]E	C_k2
&*2]w"&D'^(`(*2]CE,LE9,c+ %	bx&`%Gc46({, %	bE	C26!$2]+e2]C("%	b N ? /  Y / s]t 5 kF-E	C26!$2]+e2]C("%	b N ? /  Y / s]t 5 ±B²y%&*2]%	z2]&?7" N ? / W? /   Y / sSt 5 - / ~s]t 5$ 'f, E/)%+e%+%&*x)'[4 '$+-E	#2%	bI(*)2L»C'$(*2«G'$+e2]C, '$%CE<!z2546(*%&B,xE462" N ? /  Y / sSt 5%$+*" N ? /  Y / s]t 5 $ ±mP< &*2]+-E&*, '$+9'~![E	&(*%a(*)2%C29+-EG2'$C(*)2g4]E,D2g%bB(*)2gG'$&*2546(,c+ E	xx!~'$25,(*%a(*)294]E,2%	b0(*)2(*2]C,%&"x&*%Gc46(5±~q
¼L)2]&*26bj%&*27," N ? / m3 q Y / s]t 5%$ '[,«E¢»C'$(*29G'$+e2]C, '$%CE?! 	B·jz254	(*%& ,DxE462±j ¿¤ n]£ ¨ª¥ ]¦d¯¥5°j¨ª¾¯ A 2](yk2gE<!^#2]k&{E?'[4	±¼ )2]&*226Hd'[,(6," < 	    ,
G26»C'$C#ykF
¢m3  Imq*q m7q
²y%&*2]%	z2]&57'$(4]E	Ck2gE,`,c+e25GawL'$(*)%c(!$%d,*,L%b#2]C2]&6E?!~'^(Fa(*)E	(« '[,L+9'$C'$+-E?!BE	CGa(*)E	(
.-9?0/5  = 
5 F-(`)226H(*2]CG25Gy#d4]GE<!^#%&'$(*)+7(`)2]&*226Hd'[,(6,m1 32 q < 	Lm3q 4	
  ,`E	('[, bjF'$C#
1m3  q¢m3  q 2 m3  qF? / ¢m3  q  = m @ q
*%&«25E4`) V  =  55  7wL2946%+exc(*29(*)2e,c4]4625,*,3'^z2-G2]&'$z<E	(D'^z25,%b"m7qLwL'$(*)&*25,x2546(¢(*% . ECG&`25Gc462
(*)2]+ '$C(*%	"m3q 5	
6877Iw)2]&*27  m3¢qL'[,(*)29(wL%·r, '[G25Gy'[G25E?!	Lm3q  9±*Q'$&{,D(57G'~I2]&*2]C('[E	('$C# mq"wL'$(*)
&*25,x2546(«(`% . F'$26![G, ? ^!e ¢m3  Imq*q ?0/5¢m3  Imq*qF? ^:e Qm3q _
 :j   .#	F Dx2j	 )K!	"\    TV  Ò
8%(*2(*)E	(/m @ qx&`%<z'[G25,"E	Ca'$Cz2]&{,2%	b ?0/5¢m3  qU'$C	"m3q 5	
687«µ02]z	E?!$cE	('$C#a(*)'[,"25hcE	('$%CE	(/m3  QqBE	CG
, '$+ex!~'~b|F'$C#'$("kFmq0#	'$z25, 2 m3  QqI?0/S¢m3  Qq  = ±0¼L)c,]7
2 m  QqF? ^ e ¢m  QqI ? ^ e  
E	CG
? .  < 	Lm3q   
 m )q
8%<w kFy'$CGc46('$%C³%C 4 7'~b ? 2.    2 m3  Qqw)2]&*2   2 < 	m3q 5,
r70G'~2]&`2]Cd('[E	(D'^C#wL'$(*)n&*25,x2546(¢(*% .!$25EG,(*%? 2  .   ? ^:e   2 m3  Iq ?+/   2 m3  QqI? . U±5 Fm )q{7F? 2  .  < 	Lm3q   
r±*Q'$CE?!~!$F7I(*)2 	Lm3qr·jz2546(*%&e,xE462 	Lm3q ®
X'[,/»C'$(*2eG'$+e2]C, '$%CE?!/mr%	bG'$+e2]C, '$%C³G2]#"¢q{7E	CGy%C29(*)c,
4]E	Ca»CGyE¢!~'^C25E&G2]x2]CG2]C46F%C(*)2 N ? 2.  Y 2 s]t±5BF.0&`%x%d,3'^(D'^%C = ± @ 7¶'[,(*)2]C¬e·ª»C'$(*2±j ¿¤ n]£ ¨ª¥/§S¦Fn6§]°j¨ª°j¦d°j¨ª¾¯ A 2]( yk2)%	!$%C%+9'[4	7(*)2  . 9®,0k2E<!^#2]k&{E?'[4E	CGa46%C, '[G2]&  mq  m3 q`mq 
Qm   mq  ?5   ) mq*q6±
*%&B25E4`) V  =  5?  (  7wL246%+exc(*2/(*)2,c4]4625,*,3'^z2G2]&'$z<E	('$z25, %	b  mqUwL'$(*)-&`25,x2546("(`%# . E	CG,)%	w
kFe'$CGc46('$%C(*)E	((*)2]FiE&*2E?!~!26!$2]+e2]C({,"%bXE¢)%+e%+e%&*x)'[4/'$+-E#2%	b
" N ? /    Y / s]t 5 $ * " N  / 0 8!8:8  / 5) Y / s]t 5 $ 
*Q'$&{,(57(*)2¢&*25,c!$(L'[,(*&*c2/bj%&  ±a<,*,Dc+e2(*)2x&*%x2]&*(F-)%!fG, bj%& ? 2.  µ? 2.   ¹
+ s]t 5 - / s]t 5 / +.- / mu?:+ q	 / 0 8!8!8  / 5) m > q
¼L)2]CI7
? 2  .   ¹ 5 	  5
  0   5 / +.- /  mu? ? +   qF? .   /
0 8!8:8  / 5)
 mu? +  q '  / 0 8!8:8  / 
  8:8!8  / 5) ? .  m " q
<,/'$C³(`)2ex&*2]z'^%c,g4]E,27U(*)29? .  9 ,E&*2e26!$2]+e2]C({,¢%	b	"mq  
  (*)2]&*26bj%&*2? 2  .  < " N ? /   Y / s]t 5 $ *" N  / 0 8:8!8  /p Y / s]t 5 $ ±5 Fu'$CGc46('$%C%C 4 7L(`)2&`25,c!$()%	![G,abj%&iECdF 4  , '$C462 2]z2]&`FG2]&'$z<E('$z2!~'$25,a'$C_(*)2 ,*E	+e2¶»C'^(`2
G'$+e2]C, '$%CE?!z2546(*%&,xE4627	(*)2]&*20'[,0E !~'^C25E&BG2]x2]CG2]C46F9%C(`)20brE	+9'~!$F N ? 2.  Y 2 s]t7b|%&E?!~! V < N =  5?  (  Y ±





¼L)2/»C'$(*29G'^+2]C, '$%CE?!Bz2546(*%& ,DxE4625,"c,D25G'^Cy(*)2x&`%d%	br,LE	&*2)%+%+e%&*x)'[4'^+aE	#25,L%	b*µ " N ? /  Y / s]t 5 $,( " N ? /  Y / s]t 5 $ bj%&L(*)29,c+  " N ? /  Y / s]t 5$,* " N ? /  Y / s]t 5%$ bj%&L(*)2¢x&*%Gc46(  " N  v Y v s]t $ bj%&"(*)24]E,2%	bBE	CE?!$#2]k&{E?'[4b|cC46('$%C  " N ? /   Y / s]t 5 $ * " N  / 0 8:8!8  / p Y / sSt 5 $ bj%&"(*)2E?!$#2]k&6E?'[4,ck,(D'^(`c('$%CI±
²y%&*2"#2]C2]&{E?!~!$F7dw)2]CiE	C26Hx&*25,`, '$%C L'$Cz%	!$z25,LE/brE	+9'~!$Fe%	bI)%	!$%C%+9'[4b|cC46('$%C, N  . Y . sK57'$(0'[, %	bj(*2]C
25E,F(`%-G2](*2]&*+9'$C2eEb|%&`+-E?!»C'$(*2eG'^+2]C, '$%CE?!Bz2546(*%&«,xE462¢kc'v!$(¢%C(*)29G2]&'$z<E	(D'^z25,/%	b(`)2  . 9 ,/E	CG
'$Cd(`%ew")'[4*)E?!~!G2]&'$z<E('$z25,/%	b4]E	Ck2&*25Gc4625G±L¼L)2]C '[,«462]&*(6E?'$C!^F¬·ª»C'$(*2±
 2C26H("&*254]E?!~!0(*)2G26»C'$('$%C%	b0(*)2G'[E	#%CE?![,%	bBEbj%&*+aE?!Ix%	wL2]&«,2]&'$25,]±
       TV \	
% :k#$ 
  
*+!#" W Á'$(*)  , + s]t 5 / +  + 7(*)2 £{¨ªÀ9¨[°j¨ª©5¤'¨ 8¾¯ ¿G'[E	#  -  m3Qq0%	bB'[,
¹
 5 0  @ / + 0 - + 0 - + -434343 - + 5  + 0  +& 8:8!8  +
5) 
¼L)29%(*)2]&x&D'^+'^(D'^z2iG'[E	#%CE?!G'[E	# . -  m3Qq«E	&*29G26»C25G'$C³EC ECE?!$%#%c,/w"E?F±i< '¨ 8¾¯ ¿U'[,ECdF46%+e·x%, '$('$%C %	bL(*)2-G'[E	# . -  ±9¼L)2¥{¾À ¿v¤?°j¤9'¨ 8¾¯ ¿B%	b"'[,(*)2-,2]&'$25,¢G'fE#  -  8!8:8 G'[E	# )  - ) m3QqL'^CE, '$C#	!$2'$CG2](*2]&*+9'$CE	(`2Q7
G'[E	#  -  8!8:8 G'[E	# )  - ) m3Qq*m3q  ¹v s]t / v -434343 - v  v
 2/&*254]E?!~!(*)2/bj%	!~!$%	wL'$C#e(*)2]%&*2]+ Gc2(*% A '$x,)'$(wL'$(*)%c(«G2]({E?'~!~'$C#e'$({,Lx&`%d%	b*±0¼L)246%+ex!$2](*2x&`%d%	b
'[,"&6E	(*)2]& !$%C#iECG4]E	Ck2/b|%cCGi'$C. =	: 
r±
bo"Wf: `
	 ½d¤ £6¨ªÀg¨ª°j¨ª©5¤'¨ 8¾¯ ¿G'[E	#  -  m3Qq¾ e¬¶¡ ­L¯¨ª°j¤ ¾lk0¤5£¢§]¤5£6¨[¤§«\¨f§¬¶¡ ­L¯¨ª°j¤ 	 ½d¤5£¤¡]¾£¤¯p'¨ 8¾¯ ¿I¾ g¬¶¡ ­L¯¨ª°j¤ ¾lk0¤?£§]¤5£6¨[¤§ u¨f§«¬¶¡ ­¯¨[°j¤ 
£¾?¾    2](64*) 
'$z2]CE9¬·ª»C'$(*2x%	w2]&",2]&D'^25,/U7 A '$x,)'$(e46%C, '[G2]&{, '$C)'[,x&*%d%b(*)2/bjcC46('$%C
	¢m6      &  5?   ) q    Qm6      &  ?5   ) q 
3rCEe,c'$({E	k!$29,2]C,27(*)'[,26H(`2]CG25G A E	c&`2]Cd(«,D2]&'$25,L'[,/¬e·ª»C'$(*27,%e(*)E((`)2]&*2E	&*2x%	!$FdC%+'fE<!f,
1m6     55  )  ¬ 
 q 
E	CG
2 . m6     ?5   )  ¬ . q 
bj%&«E?!~! V < N =  @  5]  ( Y (*)E	(Lz	E	C'[,)%C
	9±
¼L)246&*c4`'[E?!0x%'^C(/%	b(*)2¢x&*%d%bI'[,"C%	w(*%¢»CG¶%x2]&{E(*%&{,
 . m3   5?   )  ¬ .  ¬ 
 q   e¹{º   . - ?m3    &  5?   )  ¬ . q¬  
 
bj%&«E?!~! V < N =  @  5]  ( Y 7w")2]&*2 )E,Lk2]2]C26!v'$+9'$CE	(`25G±"¼L)'[, '[,«G%C2¢kdFEeG'$+e2]C, '$%C E	&`#c+e2]C(5±	'$C462	 '[,Ebj%&*+aE?! A E	c&*2]C(g,2]&'$25,]7UE	CFG2]&'$z<E('$z2e%	b	 wL'$(*) &*25,Dx2546((*% )E,E]2]&*%46%26}i4`'$2]Cd(
%	b  ±0¼L)2]&*26bj%&*27    
	 . - m3    &  5?   )  ¬ . q¬  
  	 
w")2]C  ± 5 25, '[G25,]7(*)2946%d26}i4`'$2]C(«%b   '$C	 '[,«G'[E	#  -  m3Qq{7E	CG,D%
 . - 5 G'[E	#  -  m3Qq   . - ] m    
	¢q     
< . - 6 	     
	 . m3   5?   )  ¬ .  ¬ 
 q  	 
bj%&«E	CF V < N =  @  ]?  ( Y ± z
*Q'$CE?!~!$F7Lw2&`254]E?!~!,%+e2'[G2]Cd(D'^(D'^25,'$Cz%	!$z'^C#uG'[E	#%CE<!f,7B(*%,)%	w (`)E	(e,%+e2%(`)2]&g%x2]&{E	(D'^%C,9%C





!  G'[E	#  - )   8!8!8 G'[E	# ) -  ) m3Qm3   5?   ) q	m3 )    5?    ) q*q m : q
G'[E	#  -  m3Qq 
>  ==      ==   & 8!8:8 ==   ) B m   =   &  5?   ) q m ; q
 :j   .#	F Dx2j	 )K!	"\    TV  g %+e2/'$C(*2]#&{E<!f,/4]E	Ck2g46%+exc(`25GawL'$(*) 7/EGE	+-E&{Gax&*%Gc46({,]µ
  ^ 5
 Qm3   5?   )   qI( 
  m3)]Iq   ==    8!8:8 ==  )  !^%#m = )q  
¼L)2]&*26bj%&*2(`)2/b|%	!~!$%	wL'$C#-(`)2]%&*2]+ )%	![G,]±
bo"Wf: b ½d¤5¯ ¯' 3£¤¬¡®­¯¨ª°j¤ ]¾£6À ¿§]¤5£6¨[¤§30°ª½d¤5¯
mj'jq°ª½d¤ l'.À £ ' £¾!'¦¥5°0! ¨$§«¬¶¡ ­L¯¨ª°j¤
mj'~'jq°ª½d¤ £{¨ªÀ9¨[°j¨ª©5¤ S¦¯¥?°j¨[¾¯
	 ^ 5 Qm3   ?5   )   qF(  ¨f§ ¬¶¡ ­L¯¨ª°j¤
7ab  Jf!Fofl$!b $hW I$  /·j&*2546c&], '$z2e,25hc2]C4625,%	bE,3'^C#!^2z<E	&'[E	k!$2e)E?z2¢k2]2]Cbjc!~!$F ,D(*cG'$25G
kF9 ({EC!^2]Fa'$C 	




,25hc2]C462gE	CG¬·ª»C'$(*2]C25,*,%	b(*)246%&*&*25,x%CG'$C#e#2]C2]&{E	(D'^C#b|cC46('$%CI±23rC 2546(D'^%C = ±±wL2/&*2]x&*%Gc462
A '$x,)'$($9 , G26»C'$('$%Cew")'[4`)e)2 '^C(*&*%Gc4625G¢'$C =5; 
r±u3rC5 2546('$%C = ± == 7?w2 &*254]E?!~!(*)2Xb|cCGE	+2]Cd({E<!(*)2]%&*2]+
%	b025hc'$z	E?!$2]C462ek2](wL2]2]C¬·ª»C'$(*2]C25,*,%	bXE,2]&'$25,«ECG/·j&*2546c&{,3'^z2]C25,*,/%	b(*)2946%&*&*25,Dx%CG'$C#,25hc2]C462±
 2/»CE?!~!$F&`254]E?!~!,%+e2x&`%x2]&*(D'^25,%	bB/·j&*2546c&], '$z2,25hc2]C4625,'^C  2546('$%C = ±± )±
= ±± = ±  	§]¤g¾ a§S¨ª¯¿v¤¢¨[¯'¤5°j¤?£{À9¨ª¯ °j¤  A 2](/k29E	Ca'$CG2](*2]&*+9'$CE	(`2±
*+!#"  < ,D25hc2]C462m3opqrpsSt'f,/4]E?!~!$25G¢¡3£¤{¥?¦d£6§]¨ª©5¤mr%&/½d¾¿~¾¯¾À9¨[¥q0'~bE	CGa%C!$Fa'~b0'$(,*E('[, »25,
E¢!~'$C25E	&/&*2546c&*&*2]C462¢25hcE	(D'^%CwL'$(*)x%	!$FdC%+'fE<!X46%26}i4`'$2]Cd(6,mj'$Cy(*)2/'$CG2](*2]&*+9'$CE	(*2eQq{±
3r(/'$(¢w26!~!BC%	w"C(*)E	((*)'[,46%C462]x(%	b /·j&*2	46c&{, '$z2]C25,*,'$C³E, '$C#	!$2e'$CG2](*2]&`+9'$CE	(*2'f,25hc'$z	E?!$2]Cd(9(*%
(*)2%C2¢%	b¬·ª»C'$(*2]C25,*, '$CEe,3'^C#!^2¢z<E	&D'fEk!^2am3,D2]2 	
jq{±





 2 mqI? 2  _
w")2]&*2(`)2g 2 9 ,"E	&*2x%	!$FdC%+9'[E?![,/%	b(*)2b|%&`+
 2 m3q  ¹ps]t / 2 - p0 p 
3 G2]C('~bjF'$C#(*)246%26}i4`'$2]Cd(/%	bB . (*%  F'^26![G,E9&`2546c&*&*2]C462&`26!fE('$%C%	b0(*)2(Fx2

¹
2 º  2
m3Qqop	 2 
w")2]&*2(`)2  2 mIqLE	&*2x%!^FC%+9'[E?![,]±4B%Cz2]&{,D26!^F7E,*,c+2"(*)E	(0(*)2",25hc2]C462o-,*E('[, »25,BE&*2546c&*&*2]C462"%b(*)2"x&`2]z'$%c, (Fdx2±,+L2]w"&'$('$C#9(*)2
x%!^FC%+9'[E?![,  2 '$Ce(*)2"kE, '[,Q7dm3 = q{7	m y= q*m3  q{75m3 = q 8!88 m3  4 q{7 ?5 F'^26![G,LE	Ce26Hx&*25,*,3'^%C%	b(`)2«25hcE	('$%C%	bI&*2546c&`&*2]C462/'$C(*2]&*+-, %	b(`)2 2 ? 2   , p 2  Qm3 n= q*m3  q 8!8:8 m3  4  = q p ±¼ )'f,26Hx&*25,*, '$%C¶'f,(*)2w"E	C(*25GG'~I2]&*2]Cd(D'fE<!Ib|%&*+9c!fE('$%CI±
f       TV \	
% :k#$ 
  
= ±±±  	§]¤g¾ §S¤?©5¤5£ ¿Q¨[¯'¤5°j¤?£{À9¨ª¯ °j¤§  A 2](G2]C%(*2gEx(·j(*cx!$2%	bU'$CG2](*2]&*+9'$CE	(*25,¢m   55   ) q{±
3jb%C2E	xx!~'$25,.X&*%x%, '$('$%C = ± @ %CE bj%&*+-E?!/x%	wL2]&-,2]&'$25, < 	    
 
 7«%C2%k({E<'^C,a,%+2%x2]&{E	·




 º   . -  m 4 qo 2 0 -434343 - 2 e 0 - 2 e   - 2 e  0 -434343 - 2  
3r(X'[,0(*)2]&*26bj%&*2z2]&*F9(*2]+ex('$C#¢(*%({E2L(*)2"26H'f,D(*2]C462«%bQ,Dc4*)-E¢,F,(*2]+ E,0EG26»C'$('$%C%	bI/·j&*2<46c&{,3'^z2]·
C25,*,bj%&(*)2e4]E,29%	b,D2]z2]&{E?!U'$CG2](*2]&*+9'$CE	(*25,±e¼L)'[,w"E,/G%C29kdF ;26'~!^k2]&*#2]&'^C  ' 
r±7%	w2]z2]&57cC!~'$2
(*)294]E,29%	bEa, '$C#	!$2'$CG2](*2]&`+9'$CE	(*27I(`)225hc'^z	E?!$2]C462-k2](w2]2]C ¬·ª»C'$(*2]C25,*,E	CG/·j&*2546c&{,3'^z2]C25,*,G%25,
C%(")%!fGyE	CFe!$%C#2]&wL'$(*)(*)'[,"G26»C'$('$%CI±  2]z2]&{E?!46%cC(*2]&*·j26HE	+ex!$25,wL2]&*2#	'$z2]Ca'$C. =?; 
 µ
mj'jqam V   qo . -   ±a<«C%kz'^%c,«,%!^c(D'^%C'[,L#	'$z2]CykdFa(*)2g,D25hc2]C462
o . -    = w")2]C V   7 %(*)2]&*w 'f,D2±
¼L)2iE,*,%4`'fE(*25G #2]C2]&{E	('$C#yb|cC46(D'^%C´Qm3  q  , ¸p<º   .  . @ '[,C%(¬·ª»C'$(*2  C%(2]z2]C\Qm =  q'f,µ«k254]E	c,2a%	b(`)2![E46cCE&*FCE	(*c&*29%	bL(*)2-,2]&'$25,]7'$(g4]E	CC%(k2-,%	!$c('$%Cn%	b E!~'$C25E	&eG'~2]&`2]C·
('[E?!25hcE	('$%CnwL'$(*)x%	!$FC%+9'[E?! 46%26}i4`'$2]C({,]±3rCG2]25G70,c4`) E	C25hcE('$%C'$Cdz%	!$z25,/%C!$F E»C'^(`2
Cdc+9k2]&%	bXG2]&D'^z	E	('$z25,]±
mj'~'jq V o . -   ±,<«CF,%	!$c('$%C'[,%	b(*)2b|%&*+
o . -     w)2]C V E	CG  _ 7E	CE&*k'$(*&{E	&*F46%C,(6E	Cd(?7%(*)2]&`wL'[,2±
4B%C, '[G2]&E x%<wL2]&,2]&'$25,'$CE³, '$C#	!$2'$CG2](*2]&`+9'$CE	(*2 , ps]t / p p (*)E	(9'[,aC%(¬·ª»C'^(`2± mq*%&
'^C,D({E	C4627(*)2,D2]&'$25,«G26»C25GykF-(*)2,D25hc2]C462
/ p   = w")2]C   v bj%&"Ee462]&*(6E?'$C  < 7 %(*)2]&*w 'f,D27
4]E	CC%(Lk2/·j&*2546c&], '$z2¢k254]E	c,2%b'$({, ![E46cCE&*F-CE(*c&*2± 	'$+9'~!fE&!$F7(*)2,25hc2]C462 / p  (*)2 (*)
x&'$+e2Cdc+9k2]&"!$25EG,(*%eE9x%	wL2]&«,2]&D'^25,(*)E	("4]E	CC%("k29¬e·ª»C'$(*2±~q
¼L)2]CI7(*)2,25hc2]C462goy#	'$z2]CkF
o . -    /  w")2]C   7 %(*)2]&`wL'[,27
'f,E,*,%4`'[E	(*25G(`%EC%C¬e·ª»C'$(*2x%<wL2]&",2]&'$25,]7E?!$(*)%c#)a'^('[,",%	!$c('$%Cy%	b V o . -   ±





	 A 2](ok2eE-,25hc2]C462eG26»C25Gy%<z2]& ) 7LEC%Cy2]+ex(F,ck,2](/%	b N =  55  ( Y ECGbj%&
25E4`) V < L7 ; . E	Ca'$C(*2]#2]&5±20/26»C2
mj'jqeE§]¤{¥?°j¨[¾¯¾ oE,/E	CF,ck,25hc2]C462e%	bo%k({E?'$C25GykdF46%C,3'fG2]&D'^C#y%C!$F(*)29(*2]&`+-,"%bow)%d,2
'^CG'[4625,%,*E	('[, bjF % .  ; . b|%&«E?!~! V < L7'r± 2±LE	CFi,ck,D25hc2]C4629%k({E<'^C25G¶kdF,2](*(D'^C#E	( !$25E,(/%C2
'^CG26H(`%-E¢#	'$z2]Cz	E?!$c2 
mj'~'jq-E 4 ¡ §S¤6¥5°j¨ª¾¯¾oE,-E	CF,D2546('$%C_%	boG26»C25G E,ax&*2]z'^%c, !$FkF=L_E	CG_,%+e2 ; . 7/wL'$(*)_(*)2
EGG'$('$%CE?!46%C,D(*&{E?'$C("(*)E	( ; .Uy 4 b|%&/E?!~! V < L±
*+!#"  ` < ,25hc2]C462-mo + q + sSt 5 '[,4]E?!~!$25G¢¡3£¤6¥5¦£6§S¨ª©5¤'~b E	CG¶%C!$Fa'vbB(`)2]&*226H'[,({, 4 <  ,c4`)(*)E	(
 :j   .#	F Dx2j	 )K!	"\    TV  fhf
mj'jq¢b|%&L25E4`) V  =  ?5  (7(*)2]&*226H'[,(«x%	!$FdC%+9'[E?![,  * . 0+ m . q,c4`)(*)E	(
¹
/ s   -434343 - 2 5  * . 0/ m6% . qom6%  ' q 
w")2]C %u,*E	('[, »25,% . X 4 bj%&"E?!~! V < N =  55  ( Y 
mj'~'jq9'vb (  = (*)2]CE<!v!U(*)2 4 ·r,2546('$%C,%	bBoE	&*2/·j&`2546c&S, '$z2±
8%(*2L(*)E	(UxE	&*(Lmj'~'jq%b(*)2"x&*2]z'$%c,0G26»C'$('$%Ca'[,U26HE46(D!^F9w")E(w"E,U+9'[,*,3'^C#'$C;26'~!$k2]&*#2]&9 ,BG26»C'$('$%C
E	CGw")E	(BE?!~!$%	wL25Ge(*)2/x&*2]z'$%c,L46%cCd(`2]&*·j26HE+ex!$25,B(`%wL%&*±²y%&*2]%	z2]&?7	(*)'[,G26»C'$('$%C&`25EG'~!^F26H(*2]CG,
(*%-,D25hc2]C4625,/G26»C25G%	z2]&«E,ck,2]("%	b P ) ±
= ±± @ ±¦¯'.À9¤5¯° ¿¤5¦¨[©¿~¤5¯¥6¤/°ª½d¤{¾£3¤?À«¼ )2Lb|%!v!$%	wL'$C#9(*)2]%&*2]+ '[,B(`)2£ ¨$§]¾¯S'	
¤5°j£¤ %	bI(*)2«46c+9k2]&`·
,%+2G26»C'^(D'^%C%bX/·j&*2546c&], '$z2,25hc2]C4625,]±
bo"Wf: j §S¤5¦¤5¯¥{¤ym3o + q + s]t 5 ¨f§i¢¡3£¤6¥5¦£*§]¨ª©5¤ ¨  ¯'u¾¯¿qp³¨  ¨[°ª§¥{¾£6£¤]§ ¾¯'¨ª¯ ¾lk0¤?£y§S¤¡£6¨[¤§«Imq  , + sSt 5 o +  + ¨$§«¬¶¡ ­L¯¨ª°j¤
£¾?¾   29G%eC%("#	'$z2ECdFax&*%%	b  (*)'[, '[,  =?; 7¼L)2]%&*2]+ @ ± : 
r± z
= ±± )± ¤5£ °j¨ª¾¯§«¾¯9¢¡3£¤{¥?¦d£6§]¨ª©5¤/§]¤?¦d¤?¯¥6¤]§
5 254]E	c,2/%	bI¼L)2]%&*2]+ = ± == 7?(*)2«4`!$%d,Dc&*2«x&`%x2]&*(D'^25,X%	bI(*)2
/·j&*2546c&], '$z2g,D25hc2]C4625,/E	&*2, '$+9'~![E	&/(*%e(*)2%C25,L%	b0(*)2¬e·ª»C'$(*2,2]&'$25,]±
bo"Wf:  aW
	 ½d¤ ]¾¿ª¿v¾+k0¨[¯ -£¤§S¦¿~°ª§«½d¾¿ ' ]¾£"¢¡£3¤6¥5¦£6§]¨[©?¤§]¤5¦¤5¯¥6¤]§8
mj'jqe¢¡3£¤{¥?¦d£`§]¨[©?¤§]¤5¦¤5¯¥6¤]§ S¾£6À e§]¦InS¡6¿¤ n]£ a¾	 t 5 
mj'~'jq ¯p'¨ 8¾¯ ¿I¾e¢¡3£¤6¥5¦£*§]¨ª©5¤¢§S¤5¦¤5¯¥{¤¢¨$§«¢¡£¤{¥?¦d£`§S¨ª©5¤
mj'~'~'jq°ª½d¤9¥{¾¯©5¾¿~¦°j¨[¾¯¾ °k0¾e¢¡3£¤{¥?¦d£6§]¨ª©5¤§]¤5¦¤5¯¥6¤]§/¨$§«¢¡£3¤6¥5¦£6§]¨[©?¤
m '^zqSkU½d¤5¯o\¨f§¢¡3£¤6¥5¦£6§S¨ª©5¤¯'y°ª½d¤a§]¦dÀ , + 5 s]t o + ¥{¾¯©5¤?£ ¤]§ S¾£e¤5©?¤5£6pm6%   ?5  % )  q «°ª½d¤?¯³°ª½¤§S¤5¦¤5¯¥{¤ , + 5 s]t o + ¨f§«¢¡3£¤{¥?¦d£`§]¨[©?¤
£¾?¾  ¼L)2e4`!$%d,c&*29x&*%x2]&*(FacCG2]&(*)2e,c+ bj%	!~!$%	w«,Lbj&*%+ (*)2g4`!$%d,c&`2gx&`%x2]&*(FcCG2]&,c+ bj%&¬·ª»·
C'$(*2x%	w2]&,2]&'$25,m3¼L)2]%&`2]+ = ± )qLE	CGabj&*%+ ¼ )2]%&*2]+ = ± == ±L¼L)24`!$%d,c&*29x&*%x2]&*(F-cCG2]&(`)2x&*%Gc46(
bj%	!~!^%	w«,Xbj&*%+ (*)2«4`!$%d,c&*2x&`%x2]&*(F9cCG2]&B7«EGE	+-E	&{Gx&*%Gc46( bj%&¬·ª»C'$(*2x%	wL2]&,D2]&'$25,"m¼L)2]%&*2]+ = ± : 7
xE	&*(mj'jq*qBE	CGabj&*%+ ¼L)2]%&`2]+ = ± == ±¼ )'f,x&*%	z25, xE	&*(mj'jq{±
.0E	&*( mj'~'jqIbj%	!~!$%<w/,Qb|&*%+ (*)2/4`!^%,c&*2"x&*%x2]&*(FcCG2]&G'[E	#%CE?!bj%&B¬e·ª»C'$(*2x%	wL2]&B,2]&'$25,Lm3¼ )2]%&*2]+ = ± " q
E	CGbj&*%+ ¼ )2]%&*2]+ = ± == ±
.0E	&*( mj'~'~'jqIbj%	!~!^%	w«,Qbj&*%+ (`)2 4`!$%d,Dc&*2"x&*%x2]&*(FcCG2]&Bx&*%Gc46(0bj%&0¬e·ª»C'$(*2x%	wL2]&B,2]&'$25,Lm3¼ )2]%&*2]+ = ± )q
E	CGbj&*%+ ¼ )2]%&*2]+ = ± == ±
.0E	&*(/mj'$zq0bj%	!~!^%	w«,b|&*%+ ¼L)2]%&*2]+ = ± == E	CGbj&*%+ (*)2b E46(L(*)E(L'~bB(*)2/b|%&*+-E?!,2]&'$25,
  ¹
+ s]t 5 o +  +
'[,«¬·ª»C'$(*27(*)2]C,%9'[,   ¹
*,+ 0 -434343 - + 5  0 0 s]t 5  0
1 ¹
+ 5 sSt o + 3  + 0 8:8!8  + 5  0)  
¼Q%-x&*%	z2(`)'f,7%C29, '$+ex!$F)E,L(*%a2]z<E?!$cE	(`2g(`)225hcE	('$%C,m = qB#	'$z2]CykdF.X&*%x%d, '$('$%C = ± @ bj%&"(`)2bjcC46·
('$%Cy'$Cnm6%   5?  % )   = q0(*%¢»CG, '$+9'~![E	&25hcE	('$%C,",`E	('[, »25GkF ± z
f n      TV \	
% :k#$ 





















</C´E4]46c&6E	(*2-G26»C'$('$%CÁ%	b«E)%	!$%C%+'f4,DF,(`2]+ '[,¢#	'$z2]C '$C\E  2546('$%C @ 7kc(9w")E()E,k2]2]C1c,(
,c##25,(*25Ga+e%(D'^z	E	(*25,L(`)2/b|%	!~!$%	wL'$C#iE<!^#2]k&{E?'[4G2]z26!$%x+2]Cd({,±± P '#"aM#"XP	KM)




(*)25,2/G'vI2]&*2]C('[E?!%x2]&{E(*%&{,]7	CE+e26!$F n2]F!IE?!$#2]k&{E,]±  2L(*)2]C'$Cd(`&*%Gc462/E, '$+9'~![E	&"46%C462]x(0bj%&B.X·ª»C'^(`2
,25hc2]C4625,«ECG)%	!$%C%+'f4¢,F,(*2]+-, '$Cy#2]C2]&{E?!r±0'vI2]&*2]C('[E?!ECGG'~I2]&*2]C4629%x2]&{E(*%&{,LE	&*2(`)dc,LcC'~»25G
'$Cd(`%-Ee46%+e+%CE?!$#2]k&{E?'[4b|&{E+e2]wL%&*7w")'[4`)'$CbrE46(«4]E	x(`c&*25,L+-E	CFa%(*)2]&"%x2]&{E	(*%&{,]±aW   
_ 	hf!_$ _b ¬ Cgh"	 Ff $Ff #F$   2c,2(*)2¶b|%!v!$%	wL'$C#C%({E	('$%C(*%³G2]C%(*2E
C%C·r46%++gc(6E	('$z2E?!$#2]k&{E±
S"_F!"` aW _)2]C´o   55  o v E	&*2'$CG2](*2]&*+9'$CE	(*25,7U!$2]( N o   55  o v Y G2]C%(*2a(*)2ebj&*2]2e+%C%	'[Gkc'~!$(%C(*)25,2/'$CG2](*2]&*+'^CE(*25,N o   ?5  o v Y  DN  8:8!8   R TWV  =  ?5    . <  Y 
"'$z2]C_E¶»26!fG 	"7!^2](a(*)2]C 	 "ro  55  o v $ G2]C%(`2(*)2	B·rE?!r#2]k&{E 	 *0 %	z2]&9(*)2C%C·r46%++gc(6E	('$z2+e%C%'fG 7U'r± 2±(`)2i,2](9%	bE?!~!,Dc+-,%	bE»C'$(*2Cc+9k2]&9%	b"x&*%Gc46({,9%	b"(*)2bj%&*+ / 2 w")2]&*2 / < 	
E	CG 2 <  ±
 2,(D'v!~!BE?![,%ec,2(`)'f,C%({E('$%Cw")2]C(`)2]&*226Hd'[,(/46%+e+9c({E	('$%C&`c!^25,k2](wL2]2]C(*)2'^CG2](`2]&*+9'$CE	(*25,]±
*+!#" aW7aW '$z2]C(wL%(·j(*cx!$25,/%	bU'$CG2](*2]&*+9'$CE	(`25,  m3   5?   ) qE	CGM?  m ?   5?  ? ) qLE?!$%C#
wL'$(*)uE»26![G 	 7L(*)2aE,*,%4`'[E	(*25G  ¤:p<¿¿¤ n]£ '[,94`![E,*, '[4]E?!~!$FuG26»C25GuE,(*)2C%C·r46%+e+9c({E	(D'^z2e&'$C#%	b
x%!^FC%+9'[E?![,	 "r  ? $  	 "r   55   )  ?   55  ? ) $ 7wL'$(*)(`)246%+e+9c({E	('$%C&`c!^25,? .      ? .  . -  m ' q ? . ?  ?? . m =  q
 .     ] . m == q
l  TV  lA Æ x   lA Æ  f  
bj%&E<!v!"m V  q < N =  ?5  ( Y  ±¢m3¼ )2,DFd+9k%!  . - 'f,/(`)2%>/&`%C254*2]&,Fd+9k%	!w)%d,2z	E?!$c29'[, = w")2]C V  E	CG  %(*)2]&*wL'[,2±~q
¼L)'[,+-E	25,LE	CF n2]F!E<!^#2]k&{EeE 	0·3E?!r#2]k&{E±
²y%&*2b|%&*+-E?!~!$F7U!$2]( 	 *0 k2(`)2 	B·rE?!r#2]k&{Ey%<z2]&g(`)2ebj&*2]2+e%C%'fG   N    ?5  )  ?   5?  ?o) Y  ±
¼L)2]CI7(`)2 2]F!E?!$#2]k&{E'f, (*)2ghc%('$2]C("%	b 	 *0 kdF'$({,"(wL%·r, '[G25G'[G25E?!#2]C2]&{E	(*25G¶kdFa(*)2/brE	+9'~!$FN ? .     !? .   . -   ? . ?  ?!? .   .     5 . Y * . -  0 s   -434343 - )  @ 
¼L)'[,/46%C,(*&*c46(D'^%Cx&*%	z25,L(*)E	("E n2]F!E<!^#2]k&{E¢'[,«E 	·rE?!#2]k&{E±
8%(*2eE?![,%(*)E	(/(*)2  2]F!E?!$#2]k&{E 	 "r  ? $ '[,/'[,%+%&*x)'[49(*%  ). º  	 "  .  ? . $ w")2]&*2e25E4`)	 "  .  ? . $ 'f,(*)2hc%(D'^2]C(e%	b(*)2 	·rE?!#2]k&{E	 * e 0 %	z2]&9(*)2bj&*2]2+e%C%'fG  . ON  .  ? . Y kdFn'$({,(3wL%·r,3'fG25G´'[G25E?!
#2]C2]&{E(*25GekF9? .  .   . ? .  = ±B¼L)2/(*2]C,%&Lx&*%Gc46(Lc,25G'$C(*)'[,G26»C'$('$%Cy&*2]x![E4625,L(*)246%+e+9c({E	('$%C,
x&*%x2]&*('$25,m '== qw")2]C V  ±
3rC 	 "r  ? $ (*)2 b|%	!~!$%	wL'$C#¢'fG2]C('$('$25, )%	![G9bj%&BE	CF9x%d,3'^(D'^z2"'$C(*2]#2]&{,   E	CGeE	CFe < 	    
 
*7dE,0, '$+ex!$2
46%C,25hc2]C4625,%	b(`)2g46%+e+9c({E('$%C-&`c!^25,m '== q{µ? v   v ?   v m = q
?   v  ¹ . º  1 V 3  m  \= q 8!8:8 m   4  = q v  . ?   .m =5@ q ?¢m3q  ¢mqI?´¬a¢m3qm = )q
?  ¢m3q  ¹ . º  1 V 3 ¬ . ¢m3qF?   .m =5> q
w")2]&*2a¬ G2]C%(*25,¢(*)29bj%&*+-E?!G'~I2]&*2]C('[E	('$%CwL'$(*) &*25,Dx2546(9(*%I±3 C³(*)2#2]C2]&{E?!"4]E,27I(`)2]F )%	![Gbj%&
25E4`)xE?'$&Lbj%&*+e25GakF-E	Ca'$CG2](*2]&*+'^CE(*2gE	CG'$({,/E,*,D%4`'[E	(*25GG'~I2]&*2]C('[E	('$%Cm3 .  ? . q{±08"%(`2(*)E	(Lk254]E	c,D2
%	bam '== q{7"E?!~!xE?'$&{,a%	b¢'^CG2](`2]&*+9'$CE	(*25,y26H462]x(bj%&-(`)2 xE?'$&{,E	CÁ'$CG2](*2]&*+9'$CE	(`2´E	CGl'$({,yE,*,%4`'[E	(*25G
G'~I2]&*2]Cd(D'fE('$%CI±
*&`%+ (*)2]&*27%C2«25E, '~!^Fa4*)254`,X(*)E	(BE	CF926!$2]+e2]Cd(L%	bIE 2]F!E<!^#2]k&{EEG+'^(6,BEC%&*+-E?!bj%&*+ %k(6E?'$C25G
kFg&`2]w"&'$('$C#¢'^(",%¢(*)E	(X'^CE?!~!%b'$({, +e%C%+9'[E?![,]72]z2]&*F? . Exx25E	&{, %C!$Fe%Ce(*)2/&'$#)d( %	bI(*)2«46%&`&*25,x%CG·
'$C# . ±m3¼L)'[,/&*2]w"&D'^(D'^C#G%25,/C%("x&*25,2]&`z29(*)2Cc+9k2]&/%	bB+e%C%+'fE<!f,7+u'^(/'$C46&*25E,25,'$(+ 7kc("'$(G%25,
(*2]&*+'^CE(*2±~qg¼L)2&`25,c!$(«%	b0,c4*)E9&*2]w"&D'^(D'^C#'f,/E9x%	!$FdC%+'fE<!%	b0(*)2/bj%&*+
¹
*,+.- /10 s]t @ 5 / +.- /  + ? /
w")2]&*2 / < 	 * t @ 5 0 ±
¼L)'[,&*2]w"&'$('$C#x&*%	z'[G25,E	Cu26I2546('$z2]2]&*%·j25hc'^z	E?!$2]C462³(`25,(9'$C( 2]F!E?!$#2]k&{E,]7Lx&`%<z'[G25Gu(*)E(-E	C
26I2546('$z2(`25,(L(*% ]2]&*%e26H'[,({, '$Cy(*)2»26![G	"±
 2]F!E?!$#2]k&{E,"4]E	Ck2946%C, '[G2]&*25GE,LE?!$#2]k&{E,"%	b0G'vI2]&*2]C('[E?!0%x2]&6E	(*%&{, w")2]&`2µ (*)2/'$CG2](*2]&*+9'$CE	(*29 . G2]C%(*25,(*)2x&*%Gc46(«kF .  (*)2/'$CG2](*2]&*+9'$CE	(*2x? . G2]C%(*25,(*)2G'~I2]&*2]C('[E	('$%Cw '^(`)&*25,x2546("(*%- . ±
¼L)'[,x%	'$C("%	b0z'$2]w 'f,/46%C, '[,(`2]Cd("w '^(`)(*)246%++gc(6E	('$%Ca&*c!$25,"%	b0(*)2G26»C'$('$%CI±




S"_F!"` aWi` *%&/E	CdFa#	'$z2]C¬e·ª»C'$(*2¢x%	wL2]&«,2]&'$25,/ < 	    
 
 7!^2]( 7 ] G2]C%(*2(`)2,2]("%	b026!$2]+e2]Cd(6,"%	b(*)2 2]F!E?!$#2]k&6E 	 "r  ? $ (*)E("z<E	C'[,)y%CUµ
7 ] DN < 	 "r  ? $ R    Y 
 2E?![,%a, '$+ex!$Fw"&'$(*2 7 ]    ±
4B%Cz2]&{,D26!^F70E,ck,2](xL%	b«E 2]F! E?!$#2]k&{E 	 "r  ? $ G26»C25,eEG'~I2]&*2]C('[E?!«,F,(*2]+ w")'[4*)n'[,eE?!$w"E?F,
,%	!$z	E	k!$2'$C 	  ® 
 
r7, '$C462  '[,"Ee,%!^c(D'^%CI±8%(*2(*)E(5µ
f i      TV \	
% :k#$ 
   (*)2,%	!$c('$%C,2]("%	b,Dc4*)Ee,F,(*2]+ '[,"E 	B·jz254	(*%&",xE462  %C462(*)29G'~2]&`2]Cd('[E?!B,F,(*2]+ )E,"k2]2]C G26»C25G7(`)2g,2]("%bB26!^2]+2]Cd({,%	b0(*)2n2]F!BE?!$#2]k&{E(*)E	(z<E	C'[,)y%CE	CFi,%!^c(D'^%C%	b0(*)2,F,(*2]+ +aE5Fk2![E	&`#2]&"(*)E	CSL±
 _  g #  3r(U'[,025E,DF(*%4`)254*9(*)E( 7  7	 
   "r  ? $  m ?   = qECGe46%Cz2]&{,26!$F7(`)E	(0(*)'[,B,2](BG26»C25,
(*)2/brE	+9'~!$F N 46%d,, '$C Y *	 -  0 s @ ±
¼L)2/bj%	!~!$%<w '^C#ax&*%x%d, '$('$%C¶'f,X1c,(«E	C%(`)2]&Lb|%&*+9c!fE('$%C%	b.X&*%x%, '$('$%C = ± @ ±

f:"bgh"W$!#!#" abj §S¦Fn6§]¤5°L¾   ¤:p	¿ ¿¤ n]£  	 "   ? $ '¤j­¯¤]§ e©5¤6¥5°j¾£ §  ¥6¤¾¬¶¡ ­B¯¨[°j¤ ¾lk0¤5£ §S¤¡
£6¨[¤§y§]¾¿~¦d°j¨ª¾¯§L¾ L    ¨ ¯'¾¯¿qp¨ L°ª½d¤5£¤/¤r	¨$§]°F( ¾¿ p	¯¾À9¨ ¿®§0 . mu? . qB°ª½ °&£¤"¿~¨ª¯¤ £B¥6¾Àn]¨ª¯ °j¨[¾¯§
¾°ª½d¤¤5¿~¤5À9¤5¯°ª§¾ L k0¨[°ª½ ¾¿qp<¯¾À9¨ ¿I¥{¾?¤s\¥?¨[¤?¯°ª§¯'§S¦¥]½°ª½ °




< ,(*cGFy%	b«E!fE&*#2-4`![E,*,%	bC%C·r46%+e+9c({E	('$z2aE?!$#2]k&{E,%	bx%	!$FdC%+'fE<!f,¢w"E,G%C2kdF " &*29'$C  =(' 
rµ
#	'$z2]C_E»26![G 4 7L)2'$C(*&*%Gc4625GECE?!$#2]k&{En%	bC%C·r46%+e+9c({E('$z2x%	!$FC%+9'[E?![, 4 "  $ 4`!$%d,25GÁcCG2]&E
x&*%Gc46(G2](`2]&*+9'$C25GkFiE46%+e+9c({E	('$%C&`c!^29E	CGakF-(*)2/bj%	!~!$%	wL'$C#-&*25,D(*&'[46('$%CIµ
	 ½d¤x'¤£¤6¤¾ £¾:'¦d¥?° §{½ ¿[¿n`¤9¤?¦ ¿I°j¾-°ª½¤9§S¦À ¾9°ª½d¤x'¤£¤{¤§¾ °ª½d¤ ¥5°j¾£`§

0/c2/(*%9(*)2G'[,(*&'$kc('$z2¢x&*%x2]&`(3F7(*)'[,"46%C,(*&{E?'$C( 'f, 25hc'$z<E<!^2]C((*%¢(*)2/b|%!v!$%	wL'$C#-46%++gc(6E	('$%Ca&*c!$2
k2](wL2]2]C(`)2/'^CG2](`2]&*+9'$CE	(*29E	CGyE	CdFa26!$2]+e2]C( ; %	b 4 µ
 ;; 9 ; 
724]E?!~!^25G ; (*)2-¥6¾¯S¦$°j¤¢%	b ; ECG ;  '$({, '¤5£6¨[©°j¨ª©5¤5±
72x&*%	z25Ga(*)E	("(`)'f, &'$C#-%	b0x%!^FC%+9'[E?![,)E,L(*)2b|%!v!$%	wL'$C#ax&*%x2]&`('$25,L%	b0c,cE?!x%	!$FdC%+'fE<!f,µ &'$#)d("G'$z'f,3'^%C kdF/0c4`!~'[GE?!$#%&'$(*)+ E	CGE	C26H(*2]CG25G¶#d4]GE?!$#%&'$(*)+  !^26bj(G'$z'[, '$%CkdF/Xc4`!v'[GE?!$#%&'$(*)+ E	CGE	Ce26H(*2]CG25Ga#d4]GeE?!$#%&'$(*)+ w")2]Ca,c'$({E	k!$2E,*,c+x('$%C,%C-(`)2+-E	x ;    ; ECGe(*)2/!$25EG'$C#46%d26}4`'^2]C({,%	b(*)2x%	!$FdC%+9'[E?![,"cCG2]&46%C, '[G2]&{E	(D'^%CE	&*2
,*E	('[, »25G7E, '$CxE	&*(D'f46c![E	&/w")2]C(*)2¢+-E	x ;    ; 'f,/E	CE	c(`%+e%&*x)'[,+ %	b 4 ±
¼L)'[,aE?!$#2]k&{En%	bC%C·r46%+e+9c({E	('$z2x%	!$FdC%+9'[E?![,'f,c,cE?!~!$F4]E<!v!$25G_E	C "£3¤£6¨[¯ uE	CG'$({,26!^2]+2]Cd({,
"£¤ ¾¿qp	¯¾À9¨ ¿®§S±
5 &*%C,(`26'^CE	CG.U2](*%	z,2]a,)%	w25G'$C  > 
I)%	w " &*2x%	!$FdC%+9'[E?![,4]E	CE?!$w"E5F,Lk2g46%C, '[G2]&*25GE,!v'$C25E	&
%x2]&{E	(*%&6,"E	CGyk2¢'$Cd(`2]&*x&*2](*25GE, !~'^C25E&%&{G'$CE	&`FG'vI2]&*2]C('[E?!B%x2]&{E	(*%&{,"E,/,%%CE, 4 '[,E-G'~I2]&*2]C('[E?!
»26![G%	b04*)E	&6E46(*2]&'[,('[4]2]&*%±B¼ )2"'$CG2](*2]&*+'^CE(*2g'[,L(*)2]Ca'$C(*2]&*x&*2](`25GE,LEgG'~I2]&*2]C('[E	('$%C%x2]&{E	(*%& ?U±
¼L)'[, 'f, w")dFawL24*)%%d,2¢(*%9c,2 ?i'$C,(*25EG¶%	bXyE,L(*)2/'$CG2](*2]&`+9'$CE	(*29CE	+e2/'$CEC " &*2&'$C#±
 2¢k%&*&`%<w b|&*%+  > 
(`)2C%({E('$%CUm ; q0bj%& ; ECG m ; q0b|%& ;  ±"¼L)'[,/C%(6E	('$%Cx&*%	z25,/46%Cz2]C'$2]Cd('$C
%c&"#2]C2]&{E?!~'[,*E	('$%Cy(*%-,2]z2]&6E?!'^CG2](`2]&*+9'$CE	(*25,]±
*Q'$CE?!~!$F7wL2E	&*2/x![E	CC'$C#(*%e46%C, '[G2]&!v'$C25E	&G'~I2]&*2]Cd(D'fE<!%x2]&6E	(*%&{, wL'$(*)x%	!$FdC%+9'[E?!X46%26}i4`'$2]C({,Lbj%&
w")'[4`)(*)2G'~I2]&*2]C('[E?!kE,D2"»26![G 4 '[,L&*2]x![E4625GakF-E»26![G%	bI&{E	(D'^%CE?!b|&{E46('$%C, 	m3q ECGa(*)2" &`2&'$C#d,
cCG2]&«46%C,3'fG2]&6E	('$%Ck2546%+e25, 	mq3"H? $ ±B¼Q%G&6E5wE9xE&{E?!~!$26!wL'$(*)(*)2G26»C'$('$%C,#	'$z2]Cbj%&L(*)24]E,D2«%	b
 2]F!E?!$#2]k&{E,/m3,2]22± #± %)%
jq{7wL24]E?!~!" &*2E<!^#2]k&{Ee(`)2&'$C#-%	b0hcE,3'^·rG'~I2]&*2]C('[E?!0%x2]&{E(*%&{,	 "r  ? $ ±
*+!#" aWW '$z2]C(wL%(·j(*cx!$25,/%	bU'$CG2](*2]&*+9'$CE	(`25,  m3   5?  )6qE	CGM?  m ?   5?  ?o)]qLE?!$%C#
wL'$(*)\Ey»26![G 	«7"wL2G26»C2(*)2E,*,%4`'fE(*25G "£¤ ¿ ¤ n£6E,9(*)2C%C·r46%+e+9c({E	('$z2&D'^C#n%	bx%	!$FdC%+9'$·
E?![,	 "r  ? $  	 "r   5?   )  ?   55  ? ) $ 7wL'$(*)y(*)246%+e+9c({E('$%C&*c!$25,? .     . m3  qI? .  . m3  q m =(" q ? . ?  ?? . m =	: q
 .     ] . m =5; q
l  TV  lA Æ x   lA Æ  f 
E,",D%d%CE,/m V  q < N =  5?  ( Y  ECG (*)2  . 9 ,LE	&*22]CG%+%&*x)'[,+-,%	b 	   . 
mE,"E	CE?!$#2]k&6EqB26H(*2]CG25G(*% 	   
0kdFa(*)2'fG2]C('$(F7 E	CG(*)2  . 9 ,aE	&*22]CG%+%&*x)'[,+-,%	b	   . 
m3E,eE	0·rz254	(`%&-,xE462	q¢26H(*2]CG25GÁ(*% 	   
kFu(*)2'fG2]C('$(F7
wL'$(*)y(*)2  . 9 ,LE	CG(`)2  . 9 ,46%+e+9c('$C#e(wL%gkFa(3wL%±
¼L)'[,+-E	25,LE	CF " &`2gE?!$#2]k&{EE 	·rE<!r#2]k&{E±
/U!$2]+e2]C({,L%b7" &*29E?!$#2]k&{E, wL'~!v!BE?![,%ek2g4]E?!~!$25G 5¦ 	§]¨$¡ '¨  ¤5£¤5¯°j¨ ¿¾ ¤5£ °j¾£`§]±
m  2c,2«(`)2«,*E	+e2C%({E	('$%Cb|%& (*)2 2]F!ECGe(*)2 " &*2E<!^#2]k&{E,B,3'^C462(`)2Lb|%&*+e2]&4]EC-k246%C,3'fG2]&`25G
E,"E,x254`'[E?!B4]E,2%	b0(*)2/![E	(*(`2]&5±~q
<,9(*%  2]F!E?!$#2]k&{E,7Ey+e%&`2ab|%&`+-E?!«46%C,(*&`c46('$%Cu%	b " &*2E?!$#2]k&{E,g'f,%k({E?'$C25GukFnb|%&`+9'$C# (*)2
hc%('$2]Cd(%	b(`)2	·rE?!#2]k&{E 	 *0 %	z2]&"(*)2/bj&*2]2+e%C%	'[G  QN    5?   )  ?   ?5  ? ) Y  kdF'$({,L(wL%·r, '[G25G
'[G25E?!0#2]C2]&{E	(*25GakFa(*)2/b E+9'~!^FN ? .     . m3 ?qI? .   . m3 ?q  ? . ?  ?!? .   .     ] . Y * . -  0 s   -434343 - )  @ 
¼L)'[,/46%C,(*&*c46(D'^%CE?![,%ex&*%	z25,L(`)E	("E	C " &*2E<!^#2]k&{E¢'[,«E 	·rE?!#2]k&{E±
8%(*2«E?![,%¢(*)E	( (*)2" &`2«E?!$#2]k&{E 	 "r  ? $ 'f,X'[,%+%&*x)'[4"(`%  ). º  	 "r .  ? . $ w")2]&*2"25E4`) 	 "r .  ? . $ '[, (*)2hc%('$2]Cd( %	b(`)2 	·rE<!r#2]k&{E	 * e 0 %	z2]&0(*)2 b|&*2]2L+e%C%	'[G  . DN  .  ? . Y  kF'$({,X(w%·r, '[G25G¢'[G25E?!#2]C2]&6E	(*25G
kF[? .  .   . m3 . qF? .   . m . q{±/¼L)29(*2]C,%&x&*%Gc46(c,D25G'$C(*)'[,G26»C'$('$%C &*2]x![E4625,/(`)246%+e+9c({E	('$%C,
x&*%x2]&*('$25,m =("=?; qw")2]C V  ±
¼L)2y&*25hc'$&*25GÁx&*%x2]&*('$25,%	b(*)2 . 9 ,E	CGu(*)2  . 9®,eE	&*2,%³G25, '$#C25G_E,9(`%³,2]xE	&{E(*2(*)2E46('$%C\%	b
G'~I2]&*2]Cd(D'fE('$%C-%x2]&{E	(`%&{,U%CG'~2]&`2]Cd(X'^CG2](`2]&*+9'$CE	(*25,]±L¼L)2]FeE?![,%9, '$+ex!~'vbjF'fG2]C('$('$25, '$Cz%	!$z'$C#-,D2]z2]&{E?!
G'~I2]&*2]Cd(D'fE('$%C%x2]&{E	(*%&{, +gc!$('$x!~'$25G(*%e(`)2/!^26bj(/%	bEehcE, '$·rG'~I2]&*2]Cd(D'fE<!%x2]&{E	(*%&5±
 2C%	w#	'$z2,D%+e2, '$+ex!$2e46%C,25hc2]C4625,"%b(*)246%+e+9c({E	('$%C&*c!$25,m =("=5; q{±

f:"bgh"W$!#!#" ab
	 ½d¤ ]¾¿[¿~¾lk0¨ª¯¨7'¤?¯°j¨ª°j¨[¤§g½¾¿q' S¾£ ¯p V < N =  5?  ( Y ¯' ]¾£¯p ¾	§]¨ª°j¨[©?¤-¨ª¯°j¤¡
¤?£*§    
? .  v .   . m3 . q v ? .  v ¹
2 º 
 . m3 . q 2  . m3 . q v  2. m =(' q
 . m3lv . q  v ¹
2 º 
 . m3 . q 2  . m3 . q+v  2. m7  q
{¯u°ª½d¤y¥ §S¤y¾  §S¨ª¯¿v¤  ¨[£¾¨ª¯'¤?°j¤5£6Àg¨ª¯ °j¤]§°ª½d¤ S¾¿[¿~¾lk0¨ª¯n¨1'¤?¯°j¨ª°py½d¾¿q'	§ S¾£¯p¾	§]¨[°j¨ª©5¤¨ª¯°j¤¡
¤?£*§    
?   v  ¹ . º  1 V 3  *   . 0   * . 0 m3 v qu?   . m7 = qkU½d¤?£3¤  * . 0 ¯' * . 0 '¤?¯¾°j¤9°ª½d¤¨g¨ª°j¤5£ °j¤§¾  ¯' £¤§¤{¥?°j¨[©?¤5¿qp 
</#dE?'$CI7	(*)'[,Ix&`%<z25,(*)E	(0E	CF«26!$2]+e2]C(0%	bE	C " &*2"E?!$#2]k&6E«EG+'^(6,ELC%&*+-E?!bj%&*+ w")'[4*)¢'[,0ELx%!^FC%+9'[E?!
%	b(*)2(Fx2 , * +$- /10 sSt @ 5 / +$- /  + ? / w")2]&*2 / < 	 * t @ 5 0 ± ¼L)c,]7"(*)2]&`2'[,E	C_26I2546('$z2 ]2]&*%·j(`25,(a'$C " &*2E?!$#2]k&{E,]7x&*%	z'[G25Ge(*)E(BE	Ce26I2546('$z2]2]&*%·j(*25,(026H'[,({,X'$C-(`)2L»26![G 	"±B3G2]Cd('$('$25,m =('    qIE?![,%x&`%<z2"(*)E	(
(*)246%++gc(6E	('$%C&*c!$25,/E	&*2(*%(6E?!~!^FG2](*2]&*+'^C25G¶kdFa(*)2  . m3 . q 9 ,LE	CG(*)2  . m3 . q 9®,]±
8%<wÔwL2gE	&`2gE	k!$2e(*%,)%	wÔ(*%-w)E	(«26H(*2]C(«(`)'f,46%C462]x(#2]C2]&{E?!~'[,25,n2]F!BE?!$#2]k&{E,ECG(*%a26Hx![E?'$C
(*)2e46%CC2546('$%Cnk2](wL2]2]C3" &`2E<!^#2]k&{E,/E	CGy)%	!$%C%+9'[4e,F,(*2]+a,]±¼I%G%,%7wL2%C!^FyC2]25G(*%ax&*%Gc462
,%+2e26HE+ex!$25,%b " &`2-%x2]&{E	(*%&{,  w '^(`)%c(!$%d,*,¢%	b"#2]C2]&6E?!~'^(F7UwL2e#	'$z2a(*)2]+ '$C(*)2-4]E,D2-%	b«Ey, '$C#	!$2
z<E&'[E	k!$27, '$C4629(*)2
? . 9®,"E	CG  9 ,46%+e+9c(*2E,",D%d%CE, V  ±%¨  ¤?£¤5¯°j¨ °j¨ª¾¯ ¼UE	2 Um3q  E	CG m3q  = 7(*)2]C ?  ? = E	CG¶(*)2 " &`2gE?!$#2]k&{E'[,"(`)2 2]F!
E?!$#2]k&{E'$C³Ea, '$C#	!$2ez	E	&'[E	k!$2±e¼L)c,]7? 4]E	Ck2z'$2]wL25G E,(*)2eG'~2]&`2]Cd('[E	(D'^%C %x2]&6E	(*%&¬ ^ %	z2]&	    
 
E	CG 	 "r  ? $  	 "r  ¬ ^ $ ±
f        TV \	
% :k#$ 
  
" x2]&{E	(`%&  ? Um3q m3q 4B%+e+9c({E('$%C
0'vI2]&*2]C('[E	('$%C  ¬ ^  = ¬ ^  = )'vbj(    p a =  m3 = q  p
0'vI2]&*2]C462   ^  = = m39 = q ^  = ·P0'~![E	('$%C   * 0^     * 0^ ·P0'~I2]&*2]C('[E	('$%C  ¬ * 0^   = ¬ * 0^  =	 ^ ·P0'~I2]&*2]C('[E	('$%C 	 ^ ¬ ^ 	 ^ = 	 ^ ¬ ^  	 ^²E)!^2]&D'fEC%x2]&{E	(*%&   ^  v   v  ^
0M  "P0/26»C'$('$%C,%	bXG'~I2]&*2]C(hcE, '$·rG'~I2]&*2]C('[E?!%x2]&{E	(`%&{,]±
! ½¨ ]° ¼UE	2 m3q  ¶ = E	CG m3q   7B(`)2]C=?  m3¶ = qI?\ECG ?u'[,(*)2,D)'vbj(e%x2]&{E	(*%&5µ(*%
&*2546%	z2]&"(`)2gC%({E	('$%C%	bB&`2546c&*&*2]C4629%x2]&6E	(*%&{,74*)EC#2g¶'$Cd(`%i ECG ?y(*% p7(*)2]C p  m3a = q p
E	CG 	 "r  ? $  	 "r    p $ ±1*%&"E	CdFa#	'$z2]C,25hc2]C4629oI7wL2)E?z2o  m3o p q psSt E	CG  p o  m3o p<  q ps]t ±%¨  ¤?£¤5¯¥6¤ ¼E	2 Um3q    = E	CG mq  = 7(`)2]C9?  m3  = qI?eECG?'[,0(*)2"G'~I2]&*2]C462«%x2]&{E	(`%&+
26'$(*)2]&a'$CE46%C('$Cdc%c,%&-EnG'f,`46&*2](*2z<E	&D'fEk!^2µn(*% &*2546%	z2]&+e%&*2c,cE<!C%(6E	('$%CI7L4*)E	C#2 ?Á(*% ^ 7(*)2]C ^    ^  ^  = E	CG 	 "   ? $  	 "r   ^ $ ± *%&iE	CF#	'$z2]CÁb|cC46('$%CÁ'$CQ7 ^  Imq Qm39 = q  Qm3q{±
 ¡H%¨[¿ °j¨ª¾¯  ¼E	2Um3q  ECG m3q   7"(`)2]C ?  ?E	CG ? '[,a(*)2  ·rG'~![E	('$%C %x2]&{E(*%&5±
.0c( ?   * 0^ 7¢(*)2]C * 0^    * 0^ ECG 	 "r  ? $  	 "r   * 0^ $ ± *%& E	CF#	'$z2]C b|cC46(D'^%CÔ'^C Q7 * 0^  Imq  Qm  q{±
 ¡H%¨  ¤5£¤5¯°j¨ °j¨ª¾¯  ¼UE	2 Umq  ECG m3q  = 7(*)2]C[?  ? = E	CGM?'[,(*)2  ·rG'~2]&`2]Cd('[E	(D'^%C
%x2]&{E	(*%&?±.Xc( ?  ¬ * 0^ 7(*)2]C ¬ * 0^   ¬ * 0^  = E	CG	 "r  ? $  	 "   ¬ * 0^ $ ±*%&«ECdF#	'$z2]C¶b|cC46(D'^%C'$CQ7¬ * 0^  Qm3q  ] * ^ 0  ] * ^ 0*  0 ^ ±LmZ*%&L26HE	+x!^25,%	b0c,2%b(*)25,2!fE,("(wL%g%x2]&{E	(`%&{,]7,2]2  ; 
 ±~q
	 ^ ¡H%¨  ¤5£¤5¯°j¨ °j¨ª¾¯  ¼UE	2 Um3q  ÔE	CG m3q  I7(*)2]C ?  ?  = ±3jb9?_'[,'$C(*2]&*x&*2](*25G E,
G'~I2]&*2]Cd(D'fE('$%Cu%x2]&6E	(*%&9wL'$(*)u&*25,Dx2546(e(*% Eyz<E&'[E	k!$2  7Ln'[,e(`)2-+9c!$('$x!~'f4]E('$%C_%x2]&{E(*%&9kdF 	 µa(*)2
E?!$#2]k&{E 	 "r  ? $ '[, 	 " 	  ¬  $ ± mP<«C26HE	+ex!$2¢%	bXExx!v'[4]E	(D'^%C'[,#	'$z2]Ca'$C! 2546('$%C > ± @ ±~q
 ½d¿~¤5£6¨ ¯y¾ ¤?£ °j¾£`§  ¼UE	2 m3q   v bj%&"E	CdF9#	'$z2]Ca'$C(*2]#2]&   = ECG m3q  7(`)2]C[?E46({, E, (*)2
²E	)!$2]&'[E	C%x2]&6E	(*%& ^ µ  ^    v  ^ ±¼L)2eE46('$%C%	b¶'[,/(*)29+9c!$('$x!v'[4]E	(D'^%C³kF E	CG¶(*)2eE46('$%C%	b  ^ '[,  ^  Imq  Qm3 v q{± m  2]2 b|%&X'$C,({E	C462  ; 
bj%&BE	xx!~'[4]E	('$%C,L(`%G'^z'[G2E	CGe46%Chc2]&L&*2546c&*&*2]C4625,±~q
¼L)25,29G26»C'$('$%C,E	&*2,c++-E	&'[,25G'$C ¼Ek!^2 = ±
 2C%	w #'^z2´, '$+ex!$2Á26HE	+x!^25, %	b-)%	!$%C%+'f4nbjcC46('$%C,w '^(`) E_G25,*46&'$x('$%C '$C (*2]&*+ %	b-hcE, '$·
G'~I2]&*2]Cd(D'fE<!%x2]&6E	(*%&{,±
 _  g # 
mj'jq*E46(*%&'[E?!rµI!$2](op  $7(*)2]Cm  p  me = q*q  o _ 7,)%	wL'$C#e(*)E( '[,//·j&*2546c&], '$z2±
mj'~'jq 50'$C%+'fE<!46%d26}4`'^2]C({,]µX!$2]("!6p - 2 # p 2 $  p&%* p  2 0 % 2 % 7d(`)2]CIµ !6p<  - 2  * p<  0 %* p<  2 0 % 2 % 7,%e(`)E	(/m*m3 = 4 q' p  m3 = q*q  !   !6p - 2  0 p&%* p  2  0 % * 2   0 % 7,%9(*)E	(m*m 4  = q   2  m3  4 q*q  !   !6p<  - 2  0 * p<  0 %* p  2 0 % * 2   0 % 7,%(*)E	(/m*m 4  = q' p(  2  m3 = q*q  ! _ ±mj'~'~'jq-²%&*2#2]C2]&{E?!~!$F7IE	CF-&`2546c&*&*2]C462925hcE('$%C4]E	Cyk2¢w"&'$(*(*2]CywL'$(*)(*)29,)'~b|(%x2]&{E	(`%&57%&/25hc'$z<E·
!^2]C(!$F7wL'$(*)(*)2G'~I2]&*2]C4629%x2]&{E(*%&57, '$C462) p  9p = ±
m '^zq A 2](¢k2 (*)2B,25hc2]C462%bb|cC46(D'^%C, p m3q  46%d,I±¼ )2]CI7]'$C(`)2 " &*2E?!$#2]k&6E	 "     ¬ ^    p $ 7m3¬ ^  = q    E	CGym  p  me = q*q    ±
l  TV  lA Æ x   lA Æ  f Ò
<,Ubj%&B(*)24]E,2%	bI(*)2G'~I2]&*2]C('[E?!%x2]&{E	(`%&57(`)2«,2](B%b%x2]&{E	(`%&{,0%b(`)2" &*2E?!$#2]k&{E¢(*)E	(0z	E	C'[,)%C
E#	'$z2]C9bjcC46('$%C9)E,0E/x&*%+9'$C2]C(0&*%	!$2 '$Ce(*)2,D25hc26!r±,3 (0)E,0E"&D'f4`)-E?!$#2]k&6E?'[4,D(*&*c46(*c&*2L%C9w")'[4`)eE?!~!%c&
'$+ex!$2]+e2]C({E	('$%C'[,/kE,D25G±  %-wL2¢'$Cd(`&*%Gc4629(*)2e,*E+e2C%(6E	('$%CECGG26»C'$('$%CuE, b|%&«(*)2eG'~I2]&*2]C('[E?!
%x2]&{E	(*%&6,]±
S"_F!"` aWb *%&"E	CF9#	'$z2]CabjcC46('$%C-%&Bbj%&*+aE?!x%	wL2]&",2]&'$25,L7 7 ] G2]C%(*25, (*)2,2](L%	bI(*)2/26!^2]+2]Cd({,%	b0(*)2 " &*29E?!$#2]k&{E 	 "r   ?5   )  ?   ?5  ? ) $ (*)E	(Lz<E	C'[,)%CUµ
7 ] DN  < 	 "r   ?5   )  ?   5?  ? ) $ R   _ Y 
 2E?![,%w"&'$(*2µ 7 ]    ±
4B%Cz2]&{,D26!^F7LE,ck,2](*L %	bE	C " &*2E?!$#2]k&6E	 "    5?   )  ?   5?  ? ) $ G26»C25,aE&*2546c&*&`2]C462,F,D(*2]+
w")'[4`)\'[,a,%	!$z<Ek!^2 '^C 	 t 5 7",3'^C462  '[,-E,%	!$c('$%CI±Ô8"%(`2(*)E	((*)2,%!^c(D'^%C ,D2](-%	bg,Dc4*)_E³,F,(*2]+ 'f,
E 	0·jz254	(*%&«,xE462±
 _  g #  3r(L'[,25E, '~!$F,2]2]C(*)E((`)2,25hc2]C4625,oyE	CG  G26»C25GkF
om7 4 q  m = q 2m7 4 q   om7 4  = q _ 
E	CG
 m7 4 q    m7 4  = q  m = q 2m7 4  = q  
,*E	(D'f,3b|Fa(*)2/bj%	!~!^%	wL'$C#a&*26![E	('$%C¶'^C  " 4    2 $
7   7    " 4    2 $  m   2  4 m 4 \= q`q
E	CGa(*)E(«46%Cz2]&{,26!$F7(*)'[, ![E	(*(*2]&«,D2](«G26»C25,"(`)2/b E	+'v!$F N o¢   Y *	 -  0 s  @ ±
*Q'$CE?!~!$F7BwL2ax&*%462]25Gn(*%26H(*2]CG (`)2i46%C462]x(%	b" &*2iE<!^#2]k&{E,¢%	bhcE, '$·rG'~I2]&*2]Cd(D'fE<!«%x2]&6E	(*%&{,wL'$(*)
x%!^FC%+9'[E?!g46%26}i4`'$2]C({,ymj'$Cq9(*%³E?!$#2]k&{E,a%	b%x2]&6E	(*%&{,wL'$(*)_&{E	('$%CE?!46%d26}i4`'$2]C({,]±  2yC2]25G_(*)'[,
26H(*2]C, '$%C'$C  2546('$%C @ ±
 2c,2¢25hcE('$%Cm =(' q0(*%x2]&bj%&*+ (`)'f, #2]C2]&{E?!~'[,*E	('$%CIµ?  ? v   v
 Um3q v ?  v  v ¹
2 º 
Um3q 2 m3q  *   2 0 
bj&*%+ w")2]&*2'^( b|%	!~!$%	w«,(*)E	(
?  v  Um3q  v ?  v ¹
2 º 
Umq 2  v m3q  *   2 0 
40!$25E	&!$F70(`)'f,'[G2]C('$(3F+-E	25,/'$(9x%d,*,3'^k!$2y(*%G26»C2E	CuE?!$#2]k&{E 	Lm*m3q*q3"H? $ %	b«hcE, '$·rG'~I2]&*2]Cd(D'fE<!«%x·
2]&{E	(`%&{,w '^(`)b|%&`+-E?! ,D2]&'$25,-E,946%26}i4`'$2]Cd(6,]±.3rCuxE	&*(D'f46c![E	&?7BwL2G26»C2(*)2E?!$#2]k&{E	Lm3q3"H? $ %bhcE, '$·
G'~I2]&*2]Cd(D'fE<!%x2]&6E	(*%&{, wL'$(*)&{E	('$%CE<!46%d26}4`'^2]C({,wL'$(*)(*)2,*E+e246%+e+9c({E	(D'^%C&*c!$25,]±aWi`   g #_F!"` " b9_f #  !7 "Bf:_ 	f:_$   2"C%	w\,)%	wu)%	wu(*)2«46%C,(`&*c46('$%C
%	b" &*29E?!$#2]k&{E,#	'$z2]Cy'$C 0/26»C'^(D'^%C ± > !$25EG,/(*%E9CE	(*c&6E?!'$+ex!$2]+e2]C({E	(D'^%C'$C ²E	x!$2± 2¢(*)2]C#	'$z2
E	C 26HE	+ex!$2a%	b26H2546c('$%C'$C (*)24]E,2%	b E	C " &*2iE<!^#2]k&{EkE,D25G%C³EyG'vI2]&*2]C('[E?!L%x2]&{E(*%&E	CG%C³E
,)'~bj(«%x2]&{E	(*%&5±
*Q'$&{,(57 " &`2«E?!$#2]k&{E, E	&*2LC%C·r46%++gc(6E	('$z2"x%	!$FdC%+'fE<!&'$C#d,]± _)2]&*25E,X(*)'[,0C%C·r46%+e+9c({E	('$z'^(F¢)E,
C%'^Cc2]C462/%C¢(*)2",c+7	(*)2 x&*%Gc46(U'[,UC%(U(*)2 c,cE?!%C2 '^+x!^2]+2]Cd(*25Ggb|%&046%+e+9c({E('$z20x%	!$FC%+9'[E?![,
'$C³²E	x!$2±-¼L)2]&`26b|%&`27I%c&/'$+ex!$2]+e2]C({E	('$%Cc,25,(*)2-,({ECGE	&{G,c+ %b ²E	x!$2-E	CGx&`%<z'[G25,(*)2c,2]&
wL'$(*)EC2]wÔx&*%Gc46(5±B¼L)'[,/,%	!$c('$%Cy)E,",2]z2]&6E?!EGz<E	C({E	#25,]µ ²Ex!^2/)E	CG!$25,Lx%	!$FdC%+'fE<!f,z2]&*F26}i4`'$2]Cd(!$Fµ0'$(Lc,25,LE¢)E,)'$C#e+e2](`)%G(*%9&*2546%#C'[,2+%C%+9'$·E?![,]7,%9(*)E	(/,c+-,L%	bB,xE	&6,2x%	!$FC%+9'[E?![,E	&*2/x2]&Db|%&`+e25Gz2]&`Fihc'[4*!$F 
f        TV \	
% :k#$ 
   (*)2x&*%Gc46(/'$+ex!$2]+e2]C(*25Gy'$C %c&/x&*%#&6E	+e+e294]E	Ck2bjc!~!$FxE&{E	+e2](*2]&D'f,D25G m kdF25hc'$z<E?!$2]C({,%	b(*)2  . 9 ,LE	CG%b(*)2  . 9 , %	b10/26»C'$('$%C!± > q0(*%¢'$+ex!$2]+e2]C(E	CdF" &*2E?!$#2]k&6E±	'$C462(*)2y&*2]x&*25,2]C({E	(D'^%Cuc,25G'[,9(*)2yx%	!$FC%+9'[E?!«&`2]x&*25,2]C({E	('$%CÁ%	b²E	x!$27"²E	x!$2E,*,c+e25,E	CdF
+e%C%+9'[E?!«?Á(*%k2y25hcE?!/(*%(*)2+e%C%+'fE<! ?I±u¼L)'[,9k2546%+e25,e(`&*c2a'~bwL2G254`'[G2(*%)E	CG!$2%C!$F
C%&*+aE?!b|%&`+-,L%	b%x2]&{E	(`%&{,]7E,"G26»C25G¶'$C! 2546(D'^%C ±±






?   v %C!^F¢%C462ECG&`2]+e2]+9k2]&{,'$({,I&`25,c!$(5±
3r((*)2]&*2]kF+gc!$('$x!~'$25,/(w%9#	'$z2]Cyx%	!$FC%+9'[E?![,/E4]46%&{G'$C#a(*%e(*)2/bj%	!~!$%<w '^C#'[G2]Cd(D'^(F7G2]&'$z25Gabj&*%+ m7 = q{µ
¹
* v -  0 s]t @ / v -   v ? 

¹
* v  -   0 s]t @ / v  -    v  ?     ¹v s]t  v
1 ¹ . º  1 V 3 *  . 0   * . 0 m3 v  q ?   . 3 ¹  s]t ?   
*%&Bbjc&*(*)2]& '^Cbj%&*+aE	('$%C%C(*)2/'$+ex!$2]+e2]Cd(6E	('$%CI7w2&`26b|2]&"(`)2&*25EG2]&(*%<«xx2]CG'vH <9±
 _  g #   2e'$C(*2]CGu(`%46%+exc(`2(*)2-x&`%Gc46(e%b«(w%y&{E	CG%+!^F#2]C2]&{E(*25G %x2]&{E	(`%&{,'$Cu(*)2 " &*2
E?!$#2]k&{E  "r    ¬ ^   p $ ± 2»&{,( !$%dEGa(*)2/xE4`<E	#2E	CG46&`25E	(*2/(*)2E?!$#2]k&{E  "r    ¬ ^   p $ ±B¼L)2G25,*46&'$x('$%Cy%	b(*)'[,"E<!^#2]k&{E'[,«,D(*%&*25G'$CE9z	E	&'[E	k!$29(*%9k2gE?z	E?'~!fEk!^2¢![E	(*2]&?± 
	









   
  ,¿¤!n]£ 	§]°j£{¦¥5°j°  n¿~¤ 
  #'¨ s\¯'¤5° 
  '¨  °  n]¿~¤ 
  #'¨  °p ¤5°  n¿~¤ 






   #' ( 

,r-.##&
(6E	k!$2m    m 4  4 q    m 4  ,ck,6m   =  4 q*q 
jq  (6E	k!$2]m    m 4  ?? 4 q    
jq
 225E,3'v!$F&*254]E<!v!0(*)2/bjcCGE	+e2]C({E?!46%+e+9c({E	('$%C,]±    (    /
{-#0    (    /
 1 +#'&
= ´¬ ^    p/  p
 2G&{E?w(wL%&6E	CG%+ %x2]&{E	(*%&{,"E	CG46%+xc(*2(*)26'$&«x&`%Gc46(5±   d?   ( 
32,4,56#'   d5   ( 
32674656#'&    (    /
8#90&
¬ $^   .(  $p       $ .¬ ^  
%)d 8 ¬ ^  =("  8 ¬ &^   8   ¬ $^  ;  $ ¬ #^   $ ¬ 8^ !)d 8     $p  " )d #     $p @; )d $     $p  =  %)d &     $p  =  %)d      $p  )d $    $p ¬ ^  @  &    $p ¬ ^  " )d     $p ¬ ^
 # $!	  j ## 6k
    
   $ 3T f g
@ ±R6WQPM#"V%-XYM)5Z `WZ PKPNTIZ$M#"V PKMTIVXK M0NIWuWQP*Z NZfTZªVXN³V# V%"<VXNV#$ ' %brE	&57wL2")E?z2"'$C(*&*%Gc4625G " &`2E?!$#2]k&6E,LE	CGe,2]2]Ca)%	w¬·ª»C'$(*2/x%	wL2]&,2]&'$25, %Ca(*)2"%C2/)E	CGaE	CG
/·j&*2546c&], '$z2g,D25hc2]C4625,%C(*)2%(`)2]&")E	CGE&*2G26»C25GE,,%	!$c('$%C,%	bXhcE, '$·rG'~I2]&*2]C('[E?!%x2]&{E	(`%&{,]±
4B%Cz2]&{,D26!^F7X#	'$z2]C\E	C " &*2E?!$#2]k&{E	 "r  ? $ E	CGu_E¶b|cC46(D'^%Cu%C³w)'f4`)\(`)2-26!$2]+e2]C({,9%	b/(*)2 " &*2
E?!$#2]k&{E¢%x2]&{E	(*2¢mr26'$(*)2]&«E¢¬e·ª»C'$(*2x%	wL2]&,2]&D'^25, %&"Eg/·j&`2546c&{, '$z2,25hc2]C462%&57#2]C2]&{E<!v!$F7E¢)%	!$%C%+9'[4
bjcC46('$%Cq{7(*)2«,2]( 7 ] %	bE?!~!%x2]&{E	(*%&6,U(*)E	(Bz	E	C'[,)a%C-a)E,X(*)2"&'[4`)iE?!$#2]k&6E?'[4«,(`&*c46(*c&*2"%bQE!$26bj( 'fG25E<! µ




4]E,25,µI'$( '[,Lx&*%	z25G¢'$C! ' 7 @ 
(*)E( " &`2E?!$#2]k&6E,BE	&`2, '$+ex!$2±L¼L)'[, +e25E	C, (*)E	(LE	CdF(3wL%·r,3'fG25Gg'fG25E<!%	bE	C





3rC- 2546('$%C @ ± = 7wL2"&*254]E<!v!I#2]C2]&6E?!G26»C'$('$%C,/E	CG&*25,c!$({, %C9»!$(*&{E('$%C,LE	CGe#&{EGcE	('$%C, %	bE?!$#2]k&6E,
(*)E	("E	&`2G25E?!$(«wL'$(*)¶'$C. @ 7W4B)Ex(*2]& = 
r±
3rC  2546('$%C @ ±7LwL2G26»C2Eu4`!fE,*,a%	bg,%·r4]E<!v!$25G +'À9¨$§6§S¨n]¿~¤ " &*2E?!$#2]k&{E,(*)E	(ak2])E?z2y!~'$2  2]F!
E?!$#2]k&{E,Lw")2]C»!$(*&6E	(*25GakF-(*)2 5 2]&*C,(*26'$C»!$(*&6E	('$%CI±
3rC  2546('$%C @ ± @ 7wL2ec,D2iE46%C462]x(9%	b«G'$+e2]C, '$%Cu%b+e%Gc!$25,9(*%#	'$z2e%c&gG26»C'$('$%C,9%	b")%	!$%C%+9'[4
,F,(*2]+-,0ECG9)%	!$%C%+9'[4 b|cC46(D'^%C,]7(*)2]&*2]kF+-E	'$C#(*)2/46%CC2546('$%Cak2](wL2]2]Ce(*)2"(*)2]%&*F%	b¬·j+e%Gc!^25,
%C(*)2%C2)E	CG7ECG¬e·ª»C'^(`2x%	wL2]&",2]&'$25,/E	CG/·j&*2546c&6, '$z2g,25hc2]C4625,%C(*)2%(*)2]&")E	CG±
"'$z2]CEg!^26bj('fG25E<! 7-%bE	C " &`2E?!$#2]k&{E 	 "r  ? $ 7wL246%C,3'fG2]&(`)2	 "r  ? $ ·ª!^26bj(/+e%Gc!$2 	 "r  ? $ 687±i #  !f:_F!#"$x" _b _ 	f:_M_b /" _  "   #   2Lk2]#	'$CkF&*254]E?!~!~'$C#e#2]C2]&{E<!G26»C'^(D'^%C,"E	CG
E9#2]C2]&6E?!(*)2]%&`2]+ bj&*%+  @ 7W4B)E	x(*2]& = 
r±
*+!#" i <­L¿v°j£ °j¨ª¾¯%	bE	0·rE?!3#2]k&{E'[, E	C¢'^C46&`25E, '$C#e,25hc2]C462%	b»C'$(*2G'$+e2]C, '$%CE?! 	B·jz254	·
(*%&",ck,DxE4625,m 0 q 0 s]t-%b wL'$(*)(*)2x&`%x2]&*(D'^25,µN< Y     	  
 8!8!8   
0 s]t  0   
 0   0    0  0  
bj%&«E	CFexE?'$&¢m 2  2  q <   ±
" C462E	CE?!$#2]k&{E¢)E, k2]2]Cy25hc'$xx25GwL'$(*)E»!$(*&{E	(D'^%CI7'$( '[,"E,*,D%4`'[E	(*25GE#&{EG25GE<!^#2]k&{E9G26»C25GE,
bj%	!~!^%	w«,±
*+!#" i7aW ¼ )2#£ l'¤ '¿¤ n]£ e#& '[,L(*)2'$C»C'$(*2eG'$&*2546(«,c+




n        TV \	
% :k#$ 
  
£¾?¾ 2*%&E	CF#	'$z2]Cym 2  2  q <   746%C, '[G2]&% <  0 6 0  E	CG ' <  0  6  0   7dE,UwL26!~!E, m1  1  q <%  E	CGym 2 32  q < '  ±B¼L)2]CI7
1 2  1  2   1nm 2  2  qIum1  1  q 2  <  0  0  {
 2(*)2]&`26b|%&`2G26»C2 % ' E, (*)2/'$+-E	#2%	b 1 2 '$Cy(*)2hc%('$2]Cd(,xE462  0  0  6  0  0   ±¼L)2/x&*%Gc46(#2]C2]&{E?!~'[,25,L(*%9E	CdFxE?'$&%b26!$2]+e2]Cd(6,B%b#&   kF-G'[,(*&D'^kc(D'^%C%	b(*)2/x&*%Gc46(%	z2]& (*)2
,c+± z	'$+9'~![E	&!$F70(*)2]&*2¢'[,E46%C462]x(%	b0»!$(*&{E('$%C %C E!$26b|( ·j+e%Gc!$2iE,/w26!~!E,E46%C462]x(%	b"E,*,%4`'[E	(*25G
#&{EG25Ga+e%Gc!$2±
*+!#" ii A 2]( _k2LE	CE?!$#2]k&{E25hc'^xx25G9wL'$(*)9E »!$(*&{E	('$%C ±W<­¿~°j£ °j¨ª¾¯¢%	bE!^26bj( ·j+e%Gc!$2 
'[,EC'$C46&*25E, '$C#,25hc2]C462L%	b»C'^(`2 G'$+e2]C,3'^%CE?! 	·jz254	(*%&,Dck,xE4625, m 0 q 0 t/%	b  w '^(`)(*)2 x&*%x2]&`('$25,]µN	 Y           8!8!8   
0 sSt  0   
 0   0    0  0  
bj%&«E	CFexE?'$&¢m 2  2  q <   ±
*+!#" i ¼ )2#£ l'¤ 'aÀ9¾!'¦¿~¤9#&  '[,(*)2/'$C»C'^(`2G'$&*2546(,c+
0 s]t  0 6 0 S
3r( 'f,/E¢!$26bj("#&  ·j+e%Gc!$2±
 226Hx!fE<'^C )%	w (*)226H(*2]&*CE?!x&`%Gc46(¶'f,¶wL26!v!eG26»C25G(`%ux&*%	z2(*)E	(a(*)2 #&{EG25G_+e%Gc!^2 'f,yE
!$26b|(/#&  ¢·j+e%Gc!^2±
£¾?¾ 2*%& ECdF9#	'$z2]Cym 2  2  q <   746%C, '[G2]& % <  0 6  0  E	CG  <  0  6	 0   7E, wL26!v!IE,m1  1  q <%  E	CGym     q <   ± ¼L)2]CI71  71   7 1   E	CG 1    E	&`226!^2]+2]Cd({,%	b
 0  0  7ECG
1   1"    1nm    [qÁm1  1ªq   <  0  0  {
 2(*)2]&`26b|%&`2G26»C2 %  E,L(*)2/'$+-E#2%	b 1  '$C(`)2hc%(D'^2]C(«,xE462 0  0  6 0  0   ±¼L)2/x&*%Gc46(#2]C2]&{E?!~'[,25,L(*%9E	CdFxE?'$&%b26!$2]+e2]C({, %	b#&  kF-G'[,(*&D'^kc(D'^%C%	bI(*)2/x&*%Gc46(%	z2]& (*)2
,c+± z
<,E/,x254`'[E?!4]E,275C%(*2B(*)E(w")2]C 	   
  	 ®   5?   ) 
	'[,0E	C9E?!$#2]k&{E%	bx%!^FC%+9'[E?![,]7E"#&{EG25G	 ® 
$·+e%Gc!$2'[,«E 	   
$·j+e%Gc![2  wL'$(*)(*)2G2546%+x%d, '$('$%C
  0 s]t  0 
w")2]&*2(`)2  0 9 ,"E&*2	B·jz254	(*%&",ck,xE4625,"%	b  ,*E	('[, bjF'$C#
   0   0  m7	q
bj%&E<!v!  < N =  ?5  ( Y ECGE?!~! 2 < ±"²y%&`2x&*254`'[,26!$F7bj%&/25E4`) 2 7  0 '[,/(*)2e,2](/%	bE?!~!0x%	!$FC%+9'[E?![,%	b0(*%({E<!G2]#&*2]2 2 ±B¼L)2  0 9 ,b|%&`+ Eg»!^(`&{E	('$%Cy%	b(*)2¢+e%Gc!$2  ±,3 C4`!$c, '$%Cm7	qUbj%	!~!^%	w«,b|&*%+
   0     0   0  S
¼L)2/bj%	!~!$%<w '^C#'$+ex%&*({E	C("(*)2]%&`2]+ '[,«Gc2(*%7L'~!$k2]&*(ECG'f,x&*%	z25G'$C. @ 
 ±
bo"Wf: i   M   hFf!Sgh"   b"  _   mI¤5°  n*¤  £ l'¤6' ¯'­¯¨[°j¤?¿qp¤?¯¤5£ °j¤6'	     ?5   ) 
 ¡
À9¾!'¦¿~¤ ¯'   0 s]t  0 n`¤e¨ª°ª§ £ l'¦ °j¨[¾¯ 	 ½d¤5¯ °ª½d¤a¨[¯°j¤¤5£ , . 0 G'$+  . ¨f§ 	§ p	À °j¾°j¨ª¥ ¿[¿qp¤5¦ ¿I°j¾  ¾¿qp	¯¾À9¨ ¿%]¦d¯¥5°j¨ª¾¯¨[¯ 2 
 # $!	  j ## 6k
    
   $ 3T n fi7ab    7$!$!   f: _   hf:_$   2nx&*%462]25G (*%\,x254`'[E?!~'f,D2u(*)2³46%C462]x({,¶%	b»!$(*&6E	('$%C,]7#&{EG25G
E?!$#2]k&{E,«E	CG¶#&{EG25Ga+%Gc!$25,/w")2]C(*)2kE,D2gE?!$#2]k&{E  '[,«E	C " &*2gE<!^#2]k&{E±  ('~!~!r7'^C%&6G2]&"(*%e2]C,c&`2
(*)E	(L(*)2bj%	!~!^%	wL'$C#ex&`%x%d,3'^(D'^%C,"E	&*2z	E?!~'fG7w2&`25,(*&'[46(L%c&{,26!$z25, (*%(*)24]E,25, %	b" &*2E?!$#2]k&6E, kc'v!$(/%C
hcE, '$·rG'~2]&`2]Cd('[E	(D'^%C%x2]&{E	(`%&{, ? . ,c4`)(*)E(
 . m3 . q ³ .  .   . m7 @ q
 . m3 . q   .  . 3 . m7%)q
w")2]&*2E<!v!046%d26}i4`'$2]C({,/E	&*2'^C 	 E	CGaC%  . '[, ]2]&*%±B¼ )'f,'f, bj%& '^C,D({E	C462(`)24]E,D2w")2]C(*)25,D2%x2]&{E(*%&{,
E	&*2G'~I2]&*2]Cd(D'fE<! 7G'~I2]&*2]C4627,)'~bj("%&L2]z2]C 	 ^ ·rG'~I2]&*2]C('[E?!%x2]&{E	(*%&{,]7w)'v!$2'^( 'f, C%(L(*)24]E,2/'~b(*)2]FaE	&*2
²E	)!$2]&'[E	C%x2]&{E	(`%&{,]±
8%(*2(*)E	()dFx%(`)25, '[,ym7 @ q/'[,a25hc'$z	E?!$2]Cd((*%n(*)2brE46(e(*)E(-E?!~!  . 9®,eE	&*2E	c(`%+e%&*x)'[,+a,e%	b	   . 
r±
3jb  . '[,gEC´E	c(`%+e%&*x)'[,+ %	b 	   . 
r7U(*)2]C(*)2]&*2e26H'[,({,9 < 	   . 
,c4`)³(`)E	(  . m3¢m . q*q   . ±y¼L)2]CI7
¢m  . m3 . q*q   . ± 8"%	w7  . m3 . q0'[,«Ex%	!$FC%+9'[E?!  < 	   . 
r7bj&*%+ w")2]&`2/'^(bj%	!~!^%	w«, (*)E	(.  m3 . q   .m7 > qE	CGa(*)E("k%(`)x%	!$FC%+9'[E?![,E	&*2%	bBG2]#&*2]2 = µ
  ;  .  ! 
  /  .  ( w")2]&*2E<!v!B46%26}i4`'$2]Cd({,/E	&*2/'$C 	 ±  ck,('$(*c('$C#'^Cnm7 @ q0F'$26!fG,
;/ = 
; ( ! « 
bj&*%+ w")2]&*2'^( b|%	!~!$%	w«,(*)E	(LC26'$(*)2]& ; C%& / '[,]2]&*%±B¼ )246%Cdz2]&{,2/'$+ex!~'[4]E	('$%Cy'[,"(*&D'^z'[E?!r±
7Fdx%(*)25, '[,m7%)qL'$+ex!~'$25,9(*)2x&*%x2]&`(3Fy(*)E	(¢(*)2  . 9 ,G%C%('$C46&*25E,2a(*)2-G2]#&`2]2±"<,Ea+aE	(*(*2]&%	b
brE46(57'[G2]Cd('$(Fm7  qX4]ECk2&`2]w"&'$(*(*2]C¶'^Cy(*)246%C(*26H("%	b(*)25,D2)Fdx%(*)25,25, '$C(*%
 . m3 . q   ¹
2 º 
m  .  .   . q 2 m6 .  .   . q v  2. m7 " q
w")'[4`)'[,«Ex%	!$FC%+9'[E?!%	bBG2]#&*2]29E	(L+e%d,(  '$C . ±
*%& 46%Cdz2]C'$2]C4627wL2/'$Cd(`&*%Gc462¢(*)2/bj%	!~!^%	wL'$C#G26»C'$('$%CI±
*+!#" i </C " &`2E?!$#2]k&{E 	 "r  ? $ 'f, l'À9¨f§{§]¨n]¿~¤w")2]C¶'^(,*E	(D'f,3»25,L)dFx%(*)25,25,m7 @  )q{±
72]C4626b|%&`(*)I7dE?!~!" &*2/E?!$#2]k&{E,XcCG2]&46%C, '[G2]&{E('$%C-E	&*2/EG+9'[,*, '$k!$2±13 Ce(*)2«,D25hc26!r7wL2"+aE	2"46%C,({ECd(
c,2¢%	b(*)2b|%	!~!$%	wL'$C#e»!$(*&6E	('$%CI7(*)E( E<!v!$%	w«,L(`)2g46%+e+9c({E('$z'$(Fe%	b0(*)246%&*&`25,x%CG'$C##&6EG25GE?!$#2]k&{E±
*+!#" iW n2G26»C2g(`)2  ¤?£{¯§S°j¤?¨[¯­¿~°j£ °j¨ª¾¯%bXE	CEG+9'[,*, '$k!$2 " &`2E?!$#2]k&{E 	 "r  ? $ E,
 0   < 	 "r  ? $  ¹   	  @ 5	  	  	 	 	 
 / +.- /  + ? /    	  / < 	 *
t @ 5 0 

f:"bgh"W$!#!#" i`
	 ½d¤£ l'¤ ' ¿¤ n]£  	§6§S¾?¥5¨ °j¤ 'y°j¾°ª½d¤ "¤5£6¯§]°j¤5¨ª¯9­L¿v°j£ °j¨ª¾¯¾ ¯3+'À9¨$§6§S¨n]¿~¤ "£¤
¿¤ n]£  	 "r  ? $ ¨f§¥{¾À9À9¦° °j¨[©?¤
£¾?¾   cxx%,2 % <  0 6  0  E	CG ' <  0 6  0   ±"'$z2]C
1 < %ECG 2 < ' 7'^(X'[,025E, '~!$F-,2]2]Cbj&*%+ (*)2«46%+e+9c({E	('$%C9&*c!$2¢m7 = qE	CGgb|&*%+ (*)2"xE	&*(D'f46c![E	&
x&*%x2]&*('$25,%	bXECEG+9'[,*, '$k!$2" &*2gE?!$#2]k&6Eam7 @ %)qECGym7 " q0(*)E	(
1 2  2 1 <  0  0  ]m7 : q
¼L)2]CI7+%Gc!$%  0  0   725hcE	('$%Cm7 : qF'$26![G,% '  ' %  <  0  0  6  0  0   ±5 FiG'[,(`&'$kc('$%C%	b(`)2x&*%Gc46(/%	z2]&L(*)2,c+7(*)2#&{EG25GyE?!$#2]k&{E9#&   'f,/46%+e+9c({E('$z2± z
nen      TV \	
% :k#$ 
  
*%&(`)2&*2]+-E<'^CG2]&/%	b(`)2g,ck,2546(D'^%CI7!$2](	 "r  ? $ k2gECEG+9'[,*, '$k!$2" &*2E?!$#2]k&{E±




	 #&  	 "   ? $ ¨$§ ¥{¾À9À9¦° °j¨[©?¤¾¿qp	¯¾À9¨ ¿£6¨ª¯¨ª¯9l(¨ª¯'¤?°j¤5£6À9¨[¯ °j¤]§xk0¨[°ª½¥6¾5¤tsu¡
¥5¨ª¤5¯°ª§¨ª¯ 	  ¾£¤ £¤{¥?¨$§]¤5¿qp 
#&  	 "r  ? $  	     5?   )  ?   5?  ? ) 
 kU½d¤?£3¤  . ¯' ? . £¤9°ª½d¤e¥5¿ 	§6§]¤]§«¾ . ¯' ? . £¤]§ ¤6¥5°j¨ª©5¤?¿ p9¨ª¯°ª½d¤ £ l'¤6' ¿ ¤ n£6 
bo"Wf: i  	 "r  ? $ ¨$§a¿~¤ ]° ¾5¤?°ª½d¤5£6¨ ¯£6¨ª¯B¨ f¤¯pa¾¨ª°ª§¿v¤ S° ¨1'¤ ¿®§¨$§0­L¯¨ª°j¤5¿qp ¤?¯¤5£ °j¤6'
£¾?¾   2eG%C%(/#	'$z2eE	CFx&*%d%b0b|%&/(*)25,29&*25,Dc!^(6,]7I, '$C462e(*)%d,D2g#'^z2]CkF 5Q1 %&*a'$C @ 
U'$C(`)24]E,2%	b
(*)2 2]F!E?!$#2]k&6E,L26H(*2]CGwL%&{Gbj%&LwL%&{Ga(*%9%c& b|&{E+e2]wL%&*e%	bBEG+9'[,*,3'^k!$2" &*2E?!$#2]k&6E,]± zii` If+$F tb hb_ 7  S_b f: _ 	hf!_,b"  #"b"  1"   F$  *&*%+C%	w%CI7	wL2E,`,c+e2
(*)E	( 7¢'[,«E¢C%C·jCc!~!I!$26b|( 'fG25E<!%	bE	CEG+9'[,*, '$k!$2 " &*2E?!$#2]k&6E 	 "   ? $ G'[,('$C46("bj&*%+ (*)2w")%	!$2E?!$#2]k&6E7
E	CGa(*)E(	 "r  ? $ '[,L25hc'$xx25G¶wL'$(*)a'$({,5 2]&*C,(*26'$C¶»!^(`&{E	('$%Cym  0 q 0 s]t±0¼L)2hc%('$2]Cd( 	 "r  ? $ 6 79'[,L(*)2]CE!^26bj(	 "r  ? $ ·j+%Gc!$2±i<,Eez2546(*%&,ck,xE462e%b0'^(6, " &*2eE?!$#2]k&{E7(*)'[,/+e%Gc!$2e)E,/E-G'$+e2]C,3'^%C³%	z2]&
(*)2kE,D2/»26!fG 	"±«¼L)2]&`2/'f,C%C2](*)26!$25,*,/E	C%(`)2]&«46%C462]x("%	bBG'$+e2]C, '$%Cybj%&L+e%Gc!$25,]7w")'[4`)'[,"+%&*2/%&
!$25,*,/&*26![E	(*25G¶(*%a(*)2Cc+9k2]&{,%	bB+e%C%+9'[E?![,"%	bEa462]&*({E<'^Cy(*%({E<!G2]#&*2]2'^C(*)2 " &*2eE?!$#2]k&{E(*)E	(«4]ECC%(
k2&*25Gc4625G9'$C(*%gE!~'^C25E& 46%+gk'$CE	(D'^%Ce%	b,D%+e2"%	b!$%<wL2]& (*%({E?!G2]#&*2]2±  2x&*%462]25G(*%#	'$z2/,%+e2"&`25,c!$({,
%C n2]F!E?!$#2]k&6E,BG2]({E<'v!$25G'$C  @ 7 ' 
 7dE	CG¢(*%¢26H(*2]CG(*)2]+ (*%EG+9'[,*, '$k!$2" &*2E?!$#2]k&{E,]7?'$C-%&6G2]&0(*%g,)%	w
)%	w(*)'[,"46%C462]x(/%	bBG'$+e2]C, '$%Cy'[,L&*26![E	(*25G¶(*%e)%	!$%C%+9F±
A 2](  k29E 	 "r  ? $ ·j+e%Gc!$2ECGym 0 q 0 sStaE¢»!$(*&{E	('$%Cy%	b  ± 226H(*2]CG(`)2/b|%	!~!$%	wL'$C#-(`)2]%&*2]+ z	E?!~'fG¶bj%&  2]F!E?!$#2]k&{E, (*%e%c&«EG+9'[,*, '$k!$2 " &`2gE?!$#2]k&{E,]±
bo"Wf: i
	 ½d¤ ]¦d¯¥5°j¨ª¾¯ nm 2 q  G'^+   0 ¨$§	§p<À °j¾°j¨[¥ ¿ª¿ pa¤5¦ ¿I°j¾ ¾¿qp	¯¾À9¨ ¿I¨ª¯ 2 
£¾?¾  " C462E	#dE<'^CI7U(*)2x&*%d%b"'[,(*)2,*E	+e2aE,(*)2a%C2a#	'$z2]C'$C @ 
0bj%&  2]F!"E?!$#2]k&{E,±¼L)2G'^+2]C·
, '$%C, nm 2 qBE	&*2/#	'$z2]CkF nm 2 q  G'$+   0  ¹. 0 G'$+ m . 6	 .  q 
5 254]E	c,2¢%	b(`)2)dFx%(`)25, '[,"%	bBEG+9'[,*,3'^k'~!~'$(F7'^(bj%	!~!^%	w«,b|&*%+ .X&*%x%d, '$('$%C @ ± ' (*)E	(
#&   0 sSt  0 6	 0 
'[,«Eg»C'^(`26!^F#2]C2]&{E	(*25GyE	CGa#&{EG25Ga+%Gc!$2%	z2]&(*)246%+e+9c({E	(D'^z2x%	!$FC%+9'[E?!&'$C#
#&  	 "r  ? $  	     5?   )  ?   5?  ? ) 
 
¼L)c,]7I¼L)2]%&`2]+ @ ± =  E	xx!~'$25,gECG(`)2]&*2¢'f,¢Eax%	!$FC%+9'[E?!0bjcC46('$%C (*%w)'f4`) nm 2 q '[,E,F+ex(*%('[4]E?!~!$F
25hcE?!r± z
¼L)2CE	(`c&*2%	b0(*)2x&*2]z'^%c,"&*25,Dc!^(!$25EG,(*%9(*)2bj%	!~!$%<w '^C#G26»C'$('$%CI±
*+!#" iFab  'f,/4]E?!~!$25G(*)2 ¨ª¿n*¤?£{°*]¦¯¥5°j¨ª¾¯y%	b0(*)2/!$26b|(	 "   ? $ ·j+e%Gc!$2  ±
¼L)29x%!^FC%+9'[E?!0bjcC46('$%C(*%aw")'[4*) '^(/'[,E,DFd+ex(`%('[4]E?!~!$F25hcE?!0'[,4]E?!~!^25G (*)2
¨ª¿n*¤?£{° ¾¿ p	¯¾À9¨ ¿U%	b
(*)2	 "r  ? $ ·j+e%Gc!$2  ±
¼L)29G2]#&*2]29%	bB(*)'[,/x%!^FC%+9'[E?!0'[,(*)2]C 4]E?!~!$25G(*)2  "¤?£{¯§S°j¤?¨[¯'¨ªÀ9¤5¯§]¨ª¾¯%	bB(*)2 	 "r  ? $ ·j+e%Gc!$2 
E	CG'[,/G2]C%(*25GkFS(m  q{±
_)2]C(*)2 " &`2E?!$#2]k&{E¢'[,/, '$+ex!$FE  2]F!E?!$#2]k&{E7 5B2]&`C,(*26'$Cx&*%	z25Ga(`)2bj%	!~!^%	wL'$C#a(*)2]%&*2]+ '$C. %
r±
bo"Wf: ioi  If+$F=tWhb_ 1#    ½d¤5¯ 	 "   ? $  	 "r   5?   )  ?   55  ? ) $ °ª½d¤  "¤?£{¯¡
§]°j¤5¨ª¯9'¨ªÀ9¤5¯§S¨ª¾¯a¾ 9¿~¤ ]° 	 "r  ? $ ¡Àg¾:'¦¿v¤  '¨$§]°j¨ª¯¥5°Q¾ N< Y ¯'9¾/°ª½d¤ckU½d¾¿~¤¿¤ n]£ § °j¨f§[­L¤]§ (m  q X( 





*+!#" i+h mj'jq _)2]CE	 "r  ? $ ·j+e%Gc!$2  '[, %	b,+-E<!v!$25,(Lx%d,*, '$k!$25 2]&*C,(*26'$CG'$+e2]C, '$%C(7
'^( 'f,/4]E?!~!$25G½d¾¿v¾¯¾À9¨ª¥emr%&¨[¯y°ª½d¤ "¤5£6¯§]°j¤5¨ª¯¥?¿ 	§{§q{±
mj'~'jq A 2]( 7k2eE9!$26bj(/'fG25E<!B%	bB(*)2gE<!^#2]k&{E 	mq3"H? $ 7w")2]&*29 E	CG? G26»C2eE	C " &*2gE<!^#2]k&{E 	 "   ? $ ±
)2]C(`)2	"m3qr·jz2546(*%&,xE462
	m3q3"H? $ 687
'f,»C'^(`2gG'$+e2]C, '$%CE?!r7(*)2'[G25E?! 79'[,/,*E?'[G ]¤5£¾	¡ '¨[À9¤?¯§]¨[¾¯ ¿~±

f:"bgh"W$!#!#" i` W 6¯g°ª½¤"¥{¾¯°j¤r	°¾7  ¤:p<¿ ¿¤ n]£  .	 "r  ? $ 6879¨$§ ½d¾¿~¾¯¾À9¨[¥"¨ 7¯'¾¯¿ p¨  	m3q3"H? $ 7
¨f§ S¤?£3¾¡u'¨ªÀ9¤5¯§]¨ª¾¯ ¿ 





3r(a'[,4`!$25E	&y(*)E	(aw")2]C  'f,EC26!$2]+e2]C(%b(*)2 ,2](%	bbjcC46('$%C,a%C_w")'[4`) E	C " &*2 E?!$#2]k&{EuE46({,
CE	(*c&6E?!~!^F7'vb 	"m3q3"? $ 7 ] '[, ]2]&`%·rG'$+e2]C, '$%CE?!r7(*)2]C 	 "r  ? $ 687 ] '[, )%	!$%C%+9'[4'$C(*)2,2]C,2(*)E(B)E,Q1c,(k2]2]CG26»C25GE	CGy'[,L)%	!$%C%+'f4'$C(*)29,2]C,2%	b10/26»C'$('$%C, = ± = E	CG = ± =  ±
4B%Cz2]&{,D26!^F7'~b'[,B)%!^%C%+9'[4L'$Ca(*)2«,2]C,D2«%	b0/26»C'$('$%C, = ± = ECG = ± =  7	(*)2]Ci.X&*%x%d, '$('$%C = ± @ x&*%	z25,
(*)E	( 7 ] '[,]2]&*%-G'$+e2]C, '$%CE?!r±*Q'$CE?!~!$F7wL2E	&*2Ek!^2¢(*%-G26»C2¢)%	!$%C%+9'[4,DF,(`2]+-,"E	CGa)%	!$%C%+9'[4/bjcC46('$%C,]±
*+!#" i ` A 2](	 "r  ? $ k2gECEG+9'[,*, '$k!$2 " &*2E?!$#2]k&6E±
_)2]C³E,D2]( %	b"26!$2]+e2]C({,%b7	 "r  ? $ ,xE	C,E ]2]&*%·rG'$+e2]C, '$%CE<!!$26bj('[G25E?! 7  , s 	 "   ? $ %	b
(*)2E?!$#2]k&6E+\%&5725hc'^z	E?!$2]Cd(D!^Fy'$C(*)24]E,D2(*)E	(	 "   ? $ '[,«E  2]F!E?!$#2]k&{E7'~b 7¢'[,]2]&`%·rG'$+e2]C, '$%CE?! + 7
(*)2,2](%	b25hcE	('$%C,/G2](*2]&*+'^C25G¶kdF	Ô'[,/4]E?!~!$25GE½d¾¿v¾¯¾À9¨ª¥9§ p?§]°j¤5À9±
_)2]Cy'[,/E¢bjcC46('$%C%	b(`)2brE	+9'~!$F%Cw")'[4`)(*)2 " &*2gE<!^#2]k&{E-E46({,LCE	(*c&6E?!~!^FECG,c4`)(*)E(L ] 'f,]2]&*%·rG'$+e2]C,3'^%CE?!r7'^( 'f,/4]E?!~!$25GEa½d¾¿~¾¯¾À9¨[¥ ]¦d¯¥5°j¨ª¾¯±
 2G% C%(gC%	w w")2](*)2]&-¼L)2]%&*2]+ @ ± =?@ 4]ECuk226H(*2]CG25Gu(*%(*)2#2]C2]&{E?!~'$(3F%	bEG+9'[,*, '$k!$2 " &*2
E?!$#2]k&{E,]7C%& '~b.X&*%x%, '$('$%C @ ± =5> )E,LE	Ce25hc'$z<E?!$2]C("'$Ca(*)24]E,2"%	bEG+'f,`, '$k!^2 " &*2E?!$#2]k&{E,]± m  (D'v!~!r7wL2
bj2]26!E?!~!(*)'[,#2]C2]&{E?!~'[,*E	('$%C4]E	Ck29G%C27E	( !$25E,(/w")2]C(*)2 . 9®,0'$Cnm7%)qBE	&*2E<!v! ]2]&*%±~qi3jbB(`)2E	C,wL2]& 'f,
x%, '$('$z27I(*)'[,/wL%c![Gyx&*%	z'[G2ec,/w '^(`) EC%(*)2]&G26»C'^(D'^%C³%	bL)%	!$%C%+9F7kE,25GG'$&*2546(!$F%C Ex&*%x2]&`(3F
%	b(`)2/'fG25E<! 7 ] '$Cy(*)2 " &*2E?!$#2]k&{E7d&6E	(*)2]&L(*)E	C%CE¢x&*%x2]&*(Fe%	b0(*)246%&*&*25,Dx%CG'$C#'fG25E<!	"m3q"H? $ 7 ]'$C 	Lm3q"H? $ ± )±
KV NIPK dM)P-V% 
KPyM#"XP	KM) %+e2&`2]+-E	&*,L+e%(D'^z	E	(*2(*)2/'$C(*&*%Gc46('$%C%b7/&1%kC2]&"kE,D25,]±
*Q'$&{,(57(*)2L'$+ex!$2]+e2]C({E	('$%C%b(`)2E	&D'^(`)+e2]('[4"%b " &`2«E?!$#2]k&{E,7E,BG25,*46&'$k25G'^C- 2546('$%C± @ 746%C({E?'$C,
Eu,c+ E	CG_Eux&*%Gc46(57/kc(C%u25hc'$z<E?!$2]C(bj%&EÁG'^z'[, '$%CÔ%x2]&{E('$%CI± ¼L)2]CI7E,E<!^&`25EGF_C%(*25Gl'$C 2546('$%C = ± = ±7(*)2«x&`%d%	br, %	b25E4`)&*25,c!$(L%	b¼ )2]%&*2]+ = ± )wL%&*9kF-&*25Gc4`'$C#e(`)2G2]&'$z<E	('$z25, %	bE¢x%	wL2]&
,2]&'$25,'^C(*%Ea»C'$(*2-G'$+e2]C, '$%CE<! z2546(*%&,xE462'^C%&{G2]&(`%x&*%	z29(*)2-¬·ª»C'$(*2]C25,*,%	b"(*)2-,2]&'$25,]±a¼L)2
%x2]&{E	('$%C,eG25,`46&'$k25G_,%brE	&¢'$C " &*2E?!$#2]k&6E,eG% C%(x&*%	z'[G2c,wL'$(*)\E	CF³&*25Gc46(D'^%CubjcC46('$%CE?!~'$(3F±
826H(57U(*)2a,2](7 ] %	b«E?!~!%x2]&{E	(*%&{,%	b«E	C " &*2iE<!^#2]k&{Ey(*)E	(z<EC'f,D)u%C³E¶b|cC46(D'^%C´n'[,9E¶!^26bj(¢'[G25E?!%	b(*)'[,E?!$#2]k&{E±«¼L)29x&*%k!$2]+ %	bB(`25,('$C#w")2](*)2]&Ee#'^z2]C%x2]&{E	(`%&«z	E	C'[,)25,/%C y'[,/(*)2]&*26bj%&*29E	Cy'[G25E?!
+e2]+9k2]&6,)'$x\x&*%k!$2]+±*Q'$CE?!~!$F7«,%+e2iE<!^#%&'$(*)+-,9%Cu)%	!$%C%+9'[4abjcC46('$%C,]7L,c4`)\E,e46%+xc('$C# (*)2
#2]C2]&{E('$C#9b|cC46(D'^%C%	bBEe,25hc2]C4627&`25hc'$&*2¢26!v'$+9'$CE	(D'^%CI±






3rC  2546('$%C)± = 7wL2#	'$z29E	C26HE	+ex!$29(*%a+e%('$z	E	(*2bjc&*(*)2]&/(*)2¢c,29%	b«&1%kC2]&«kE,D25,]µBwL2¢c,2926!v'$+9'$·
CE	('$%Ca(*%E	c(`%+-E	('[4]E?!~!$F-G25Gc46225hcE	('$%C,X%C-(`)2 A 2]#2]CG&*2x%	!$FdC%+9'[E?![,]7x&*%	z'[G25Ga(*)E	(B,3'^+x!^2]&%C25,
E	&*2C%	w"CI± 2546('$%C)±g'fG2]C('~»25,¢(*)2x&`%k!$2]+ %	bB&*25Gc46('$%CI7I46%+xE	&*25, '^(w '^(`) /Xc4`!~'fG25EC³G'$z'[, '$%C³ECG&`254]E?!~!f,
G26»C'$('$%C, C2]25G25G9'$Ca(*)2 b|%!v!$%	wL'$C#g,Dck,2546('$%C,]±1+ 25Gc46('$%Ca'[,BE?![,%26H(*2]CG25G(*%(*)2"4]E,2"%bEG+9'[,*,3'^k!$2
" &*29E?!$#2]k&{E,]±
¼L)2E?!$#%&'$(*)+a,9%	b  2546('$%C)± @ 75 c4*)k2]&*#2]&19 ,¢#2]C2]&{E?!"%C25,9E	CG(`)2e'$+ex&*%	z2]+2]Cd({,bj%&9(*)246%+e·
+9c({E	('$z294]E,27E	&*294`!fE,*, '[4]E?!BE?!$#%&'$(*)+-,/(`)E	(«4]E	Cyk2¢b|%cCG'$C =5@ 7u4B)E	x(*2]& =  
Q%&"'$C : 7u4B)E	x(*2]& %
r7E?!$%C#wL'$(*)ux&*%%	br,%	b/(*)26'$&-46%&*&*2546(`C25,*,]±(3rCu(*)2,*E	+e2,ck,2546(D'^%CI7BwL2E?![,%&*254]E?!~!"w")E	(¢'[,C%	w"CuE,
5 c4*)k2]&`#2]&19 , ,SC%&*+-E?!I,(*&{E(*2]#F*.7dE, wL26!~!E,LE?!$#%&'$(*)+-,b|%&L(*)2,],c#E	&",(*&{E	(`2]#F.±¼L)'[, ![E	(*(`2]&L'[, b|c!~!$F
G25,*46&'$k25GECG46%+exE&*25Ga(*%9(*)2bj%&*+2]&B'$C  = )%
r±,3 C(*)2g,*E+e2,2546('$%CI7wL226Hx![E?'$C)%	wwL2/#2]C2]&{E?!~'[,25G
E?!~!(*)25,D2gE?!$#%&D'^(`)+-,L(*%9(*)294]E,2%	bEG+9'[,*, '$k!$2 " &*2E?!$#2]k&{E,"E	CG)%	w_wL2/'$+ex!$2]+e2]Cd(`25G(`)2]+±
 2y»CE?!~!$F 46%+exE&*2%c&a'$+ex!$2]+e2]Cd(6E	('$%CÔwL'$(*), '$+9'~!fE&%C25,'^C  2546('$%C )± > ±	3 CxE	&*('[46c![E	&57/wL2
46%+e+2]Cd("%C,%+e2&*25,Dc!^(6,L%	b0('$+9'$C#d,]±
¼L)2"&`25EG2]&Lw")%'[,LE?!$&*25EGF¢brE	+9'~!~'fE&w '^(`) /&1%kC2]&BkE,25,0+-E?Fe,'$xiG'$&*2546(!$Fa(*%(*)2/xE	&*({,X%	b(`)2«C26H(
,2546('$%C,/G25E?!~'$C#i,Dx254`'~»4]E?!~!$Fw '^(`)(*)226H(*2]C, '$%Cy(*%-EG+9'[,*,3'^k!$2" &*2E?!$#2]k&6E,]±
  `_  g /"b"Wf:W" "`W_ B hf! gh"   b"  #_ 1$   2/'$C(*2]CGy(*%-,)%	w_%CE	C26HE+ex!$2
)%	w %c&    <*  	 E	CG   <*     	d	 xE4`<E	#25,/G25E?!0wL'$(*)+9'~H25GG'~I2]&*2]C('[E?!$·j&*2546c&*&*2]C462





(*)E	(L(*)2]F,`E	('[, bjFm3,D2]2  = 7b|%&*+9c!   m7	± @ ± ; 7		± " ± =5@ 7*	± : ± =  7*	± ; ± > q 
jq{µ
Ipm3q    p  p ¹
2 º 
m = q 2 1  4 3 1 Lm3  4 q4 3  p  2 
m =    q  p m3q  / p m3q³Ima = qQpm3q _ 
m3 q p<  m3q  m7 @ q« p<  m3q\m3 = q p m3q  
m =    q/p	  m3qÁm3 = q/Qp<  m3q  m3 = qIpm3q 




    <*     	d	9/
 2«G26»C2/E	C-E?!$#2]k&{EwL'$(*)e(wL%"'$CG2](*2]&`+9'$CE	(*25,]±B¼ )2"z<E	&D'fEk!^2'f, E,*,%4`'[E	(*25G9w '^(`)-EG'~2]&`2]Cd('[E	(D'^%C























lA } Æ  Æ  "$$ lA Æ  n:     	 <    	
, 	 !r-  ,1!9/
   	 
"'
   ( 
 ( 5/ 	    90   0&  µ   ¬ ^  ¬ ^    ¬ ^ ´  ³  ^  p  ¬ ^  p  ³  pd´  p   u= 
  pd¬ ^       ¬ ^  ¬ ^ ´¬ ^  p u= 
¬ ^ ³¬ ^ ´¬ ^   p 9 >   p  "    p .(  p    ¬ ^   p     p ¬ ^ )  p !)d   p ³    p !"   p u:   p       p @  ´  

m38%(*2(*)E((`)2(*2]&*+ %&6G2]&"c,25Ga'[,/E	C26!~'$+9'$CE	('$%C (*2]&`+ %&{G2]&"(*)E	(xc(«¬ ^ 7(*)2/'$CG2](*2]&*+9'$CE	(*29(*%9k226!~'$+9'$CE	(*25G7x&'$%&"(`%e(*)2%(*)2]& '^CG2](`2]&*+9'$CE	(*25,]±^q¼L)'[,L26!~'$+9'$CE	('$%Cn({E	25,X!$25,*,(*)E	C @ ,2546%CG,]±
¼L)2"%k({E?'$C25G /&1%kC2]&0kE,3'f,L46%C({E?'$C, Ex%!^FC%+9'[E?!wL'$(*)%c(L¬ ^ 7w")'[4*)awL2x&`%<z2"(*%k2/(*)2«G25,3'^&`25G25hcE	('$%CI± d   
	+2"#0&  m3a.q*m     p  (  p    p @   p   u= q
3rCu(`)2,*E	+e2aw"E5F7X26!v'$+9'$CE	(D'^C#  pk2](wL2]2]Cu(*)2&*2546c&`&*2]C46225hcE	('$%C\E	CGn(*)2+9'~H25G\G'~I2]&*2]C('[E?!$·
&*2546c&*&`2]C46225hcE	('$%CF'$26![G,"(*)29G'~2]&`2]Cd('[E?!U25hcE	(D'^%CI±	    	 <    	
, 	 !1 r*- !9/
     	 
"'
   ( 
 ( 5/      90    ¬ ^   p  ¬ ^   p   ³   p ´   p   u=    p  p  ´  ¬ ^ ³  ¬ ^ a.9u     p³  ¬ ^  ¬ ^     ´.   ¬ ^   ³¬ ^  ¬ ^   & ¬ ^   & ¬ ^  ¬ ^³ & u¬ ^     ¬ ^ eu $ ¬ ^ ´ $ ¬ ^   &        
   p    p    p @   p«³i = 

m38%(*2(*)E(«wL2c,25GE	C%(`)2]&«(*2]&`+ %&{G2]&/wL'$(*)  p-x&'$%&/(*%e(`)2%(*)2]&/z<E&'[E	k!$25,/(*%e26!~'$+9'$CE	(*29'$(5±~q-¼ )'f,
26!~'$+9'$CE	('$%C({E	25,!^25,`,"(*)EC @ ± > ,2546%CG,]±
" C462gE#dE?'$C(*)2%x2]&{E	(*%&wL'$(*)%c(  p!^25EG,"(*%9(*)2G25,3'^&`25G25hcE	('$%CI± d   
   "#0&  m3 u= q*m3¢ = q*m3 = q`m3¬ ^  ¬ ^    ¬ ^ ³  ´Qq
¼L)25,2¢&*25,c!$({,/wL2]&*2,%a2]C46%c&{E#	'$C#(*)E	("wL2(`&'$25G(*%G%-(`)2g,*E	+2%Cy(*)2%&`(*)%#%CE<! #E46%k'0x%	!$F·
C%+9'[E?![,]7 wL'$(*)u(*)2c,D2%	b(`)2i46%&`&*25,x%CG'^C#uG26»C'$('$%CE	CG25hcE	('$%C,9(*)E(gwL2a&*254]E?!~!«)2]&*2m,2]2! = 7
bj%&*+9c! Ôm7	± @ ± = 7*	± " ± = 7		± : ± = 7,± ; ± = q 
jq{µ
) *,+.- /10p m3q    p p¹
2 º 
1  %
4 3 1   '  4 3 m = ´q 2 m = q p  2 
m =	   q ) *,+.- /10p   mq\m '  %  m6% '  qq ) *,+.- /10p  m3qI³¢m33%y '  = q ) *,+.- /10p m3q Lm9 q*m39 %!0q*m793%y ! .q ) *,+.- /10p<  m3q ^m79 %!0 @ q*m6%   !  q
\m3%! .q*m7 %¶ !  @ q`m793%y ! !)q 
.) * +$- /10p<  m3q
  m39 % = q*m3 !  = q`m793%¶! !)q ) *,+.- /10p m3q 
m79 %¶ ' .q*m =   q ) *,+.- /10p	   m3q  m3i = q*m6%  '    m73% '  qq ) * +$- /10p<  m3q  m39 % = q*m3 '  = q ) *,+.- /10p m3q 





7ab Sh1$:"`-_ "bf #   W   !F_f _F  _$   3rC 	   
 7I(*)2/Xc4`!v'[G25E	CG'^z'[, '$%C %	bBEx%	!$F·
C%+9'[E?!  kFE	C%(*)2]&yx%	!$FC%+9'[E?!  46%+exc(*25,¶(w%ux%	!$FdC%+9'[E?![, (_E	CG ,c4*)Ô(*)E	(   (   
E	CGeG2]#  y G2]#  ±0¼L)'[,U![E,D(Bx&*%x2]&*(FcC'[hc26!^FG2](*2]&*+'^C25, (*)2L&*2]+aE?'$CG2]&  '$C-(`)2B»C'$(*2G'$+e2]C, '$%CE?!
z2546(*%&*·r,xE462	   
   QN; < 	   
 R G2]# ;w G2]#  u= Y ±3rCa%(*)2]&0wL%&6G,]7(*)'[,2/0c4`!~'[G25E	CG'$z'[, '$%C&*25Gc4625,  kdF9(*)2L'[G25E?!0m  q  	   
  %	b 	 ® 
'$Ca%&{G2]&B(`%/»CG
Ey&*2]+-E?'$CG2]& i'$Cu(*)2e»C'$(*2G'$+e2]C, '$%CE?!«z2546(*%&*·r,xE462 	   
     70w)'f4`)'[,e4]E	C%C'[4]E?!~!$F'[,%+e%&*x)'[4(*% 	   
 6m  q{±
3rC9(*)'[,Xw E?F7`/0c4`!~'[G25E	CG'^z'[, '$%Ca(*&{E	C, bj2]&{,Ux&*%k!^2]+a,Qb|&*%+ (*)2 '^C»C'$(*2G'$+e2]C, '$%CE?!z2546(*%&`·r,xE462	 ® 

'$Cd(`%(*)2»C'$(*2-G'$+e2]C,3'^%CE?!z2546(`%&*·r,xE462 	 ® 
    ±i/BE,F¶!~'^C25E&E?!$#2]k&{E4]E	C(*)2]Ck29x2]&b|%&*+e25G¶'$C(*)'[,X»C'$(*2G'$+e2]C, '$%CE?!Iz2546(*%&*·r,xE462± 6Cbj%&*(*cCE	(`26!^F7D/Xc4`!v'[G25E	CG'$z'[, '$%CG%25, C%(BwL%&*eE	CF¢!$%C#2]& '$C
E	CE?!$#2]k&6E9%	b0x%	!$FC%+9'[E?![,'$C,2]z2]&6E?!'^CG2](`2]&*+9'$CE	(*25,]±)±± = ± ¤6'¦d¥?°j¨[¾¯ 29C%	w x&*%462]25Gy(*%a&*254]E?!~!B(*)2e46%C462]x(%	bL&*25Gc46('$%CI7w")'[4`)'[,Ea#2]C2]&{E?!~'[,*E	('$%C%	b
/0c4`!~'[G25E	C G'$z'[, '$%C(*%(*)24]E,2%	b0x%!^FC%+9'[E?![,'$C,D2]z2]&{E?!'$CG2](*2]&*+9'$CE	(`25,]±
 2»&{,( &*254]E?!~!I(*)2«E?!$#%&D'^(`)+ %bu/Xc4`!~'fG25ECG'$z'[, '$%Ca'$C	   
U(*%'fG2]C('~bjF-w")E(B)E, (*%¢k2/&*25hc'$&*25Gbj%&
E9#2]C2]&6E?!E?!$#%&D'^(`)+ %	b0&*25Gc46('$%CI±
 .	 u  





        	 Jh !"` /0c4`!~'[G25E	C 0'$z'f,3'^%Cm    q
 
 
   
	Ô  ´  
]<
 ³
 d)\     
 )
-_d? 	\   
  # G2]# X G2]# *N
    
           
           Y
 .	  (       
 !
	_  !       
      !  5 f:  f+ 
 "UV0KZfT) $ /0c4`!~'[G25E	C G'$z'[, '$%C
3rC(*)2-4]E,2e%	b«,2]z2]&6E?!B'$CG2](*2]&*+'^CE(*25,9   5?   ) 7UwL2e+-E	2(*)29bj%	!~!^%	wL'$C#&*2]+-E&*,7I(*)E	(¢wL2e(*)2]C
G2]({E?'~!I'$Cy(*)2C26H("xE	&{E#&{E	x),]µ
mj'jq9(*)2]&*2/'[,"C%!^%C#2]&«%C2g, '$C#	!$29C%('$%C%	bBG2]#&*2]2µ (*)2946%C462]x(«%b(*2]&`+ %&{G2]&{, )E,L(*%ek2g,ck,D('$·
(*c(*25Ga(*%9(*)2¢%C2%	bBG2]#&*2]2 
mj'~'jqe(*)2 'fG25E<!m  qI)E,U(*%k2«4`)E	C#25G¢'$C(*%E	C9'[G25E?!%	b 	     ?5  ) 
E	CG'^( #2]C2]&{E?!~!$F9'[,U'$+ex%d,*, '$k!$2(*%
»CGeE, '$C#	!$2"#2]C2]&{E(*%&0%	b(*)'[,U'[G25E?!  (*)2]&*26bj%&*27E#2]C2]&{E?!&*25Gc46('$%CE?!$#%&'$(*)+ ,)%c!fG,]G'$z'fG2
.
kdFEe,2](L%	b0&*25Gc462]&{, 
mj'~'~'jqew")2]C(*)2¢!^25EG'^C#y+e%C%+'fE<!B%	bEax%	!$FC%+9'[E?!  '[,C%(G'^z'[, '$k!$2kdFy(*)2¢!^25EG'^C#y+e%C%+'fE<!%	b
E	C%(*)2]&x%	!$FdC%+'fE<!  7'^('[,C%(¢C254625,*,*E	&'~!$F (*&`c2e(*)E	(C%y+e%C%+9'[E?!B%b  '[,G'$z'[, '$k!$2kF(*)2
!^25EG'^C#a+e%C%+9'[E?!%	b *
m '^zq9#	'$z2]CeE/x%	!$FC%+9'[E?!  ECGgE¢m »C'^(`2	q,2](0%	bx%	!$FdC%+9'[E?![,  . 7?'~b(*)2]&`2"26Hd'[,( ( . 9 ,ECGeE"&`2]+-E?'$CG2]&7
,c4*)(*)E(  ,/. ( .  .  7Q(*)29&*2]+-E?'$CG2]& 9'[,C%(cC'[hc26!$FuG2](*2]&*+9'$C25GnkdFy(*)2e(*2]&*+ %&{G2]&
'^C 	     ?5   ) 
 72]z2]Ca'~bwL2EGGe(`)246%C,D(*&{E?'$C(B(*)E	(LC%C2/%	b'$({, +e%C%+'fE<!f,'f,LG'$z'f,3'^k!$29kFe(*)2
!^25EG'^C#a+e%C%+9'[E?!%	bECdF  . ±
	 ¤5£6À ¾£ '¤?£*§
 < +e%&*2/b|%&*+-E?!G26»C'$('$%C%	bBE(`2]&*+ %&{G2]& 'f,(*)2/bj%	!~!$%<w '^C#±
*+!#"  < (*2]&*+ %&6G2]&'[,eECu%&{G2]&9%Cu(*)246%+e+9c({E	(D'^z2-+e%C%	'[G."r   5?   ) $  N  + Y + s]t 5wL'$(*)y(*)2/b|%!v!$%	wL'$C#ax&*%x2]&`('$25,]µ
lA } Æ  Æ  "$$ lA Æ  n Ò
mj'jq Á'f,(*%(6E?!rµIbj%&«E<!v!%³E	CG ' '$C  ) 726'$(*)2]& +  Á / %&" /  \ + 
mj'~'jq Á'f,/46%+exE('$k!^2¢wL'$(*)(`)2/!fE?w_'$C "r   5?   ) $ µUbj%&«E?!~! % 7 ' ECG'$C  ) 7
 +  \ /   + 	 \ / 
 
mj'~'~'jq Á'f,wL26!~!^·j%&{G2]&*25Gµ 2]z2]&*FaC%C·j2]+ex(Fi,Dck,2](«%b "r   ?5  ) $ )E,"Ee,+aE?!~!^25,D(«26!$2]+e2]C(«cCG2]& ± ('~!~!r7wL2,x25E	a%	bBE¢(*2]&*+ %&{G2]&"%CiE	CE<!^#2]k&{E¢%	bx%	!$FdC%+9'[E?![,"w")2]C&`26b|2]&*&D'^C#(*%9(*)2(*2]&*+ %&{G2]&L%	b
(*)2+e%C%	'[G%Cw")'[4`)(*)2E<!^#2]k&{E9'[,Lkc'~!$(5±
¼L)29(*2]&*+ %&{G2]&6,/%C(*)2eE?!$#2]k&{Ea%	bBx%	!$FdC%+'fE<!f, 	     ?5   ) 
0(*)E(E	&`2g+%d,(46%+e+e%C!$Fyc,25GE	&*2
#	'$z2]C¶'^Cy(*)2/bj%	!~!^%	wL'$C#G26»C'$('$%CI±
*+!#" 7aW ¼L)2/!$26Hd'[46%#&6E	x)'[4%&{G2]&"%C(*)2E<!^#2]k&{E 	     ?5   ) 
'f,/G26»C25GykdF
 +   « /	  V < N =  ?5  ( Y m T  < N =  ?5  ( Y  y V  %  (' 5q,- % . y ' .  ¼L)2(*%({E<!QG2]#&*2]2%&{G2]&"%C(*)2E?!$#2]k&{E 	 ®   5?   ) 
'[,«G26»C25GykF
 +      /  
m R % R y R ' R qm  V < N =  5?  ( Y m T  < N =  5?  ( Y V y   %   ' 	q - % .y ' . q 
m R % R '[,(*)2,c+%   8!8!8  % ) ±^q ¼L)2e26!~'$+9'$CE	('$%Cu%&{G2]&6,%C (`)2-E?!$#2]k&{E 	     5?   ) 
E&*2-G26»C25GnkdF(*)2,2]( N    55   Y %	b'^CG2](`2]&*+9'$CE	(*25,(*%ek226!v'$+9'$CE	(`25G7IE	CGkF
 +       /    + 0 8:8!8  +    " / 0 8!8!8  /   m6%   55  %  q  m '   5?  '  q -  +  0   8!8!8  + 5)      /  0   8:8!8  / 5)  




S"_F!"` i` _)2]C  '[,"E9C%C· ]2]&*%-26!$2]+e2]C("%	bBE	CE?!$#2]k&6E9%	b0x%	!$FC%+9'[E?![,/%Cw")'[4`)E9(*2]&`+ %&{G2]&
)E,Lk2]2]C4`)%d,2]CI7!$2](5µ
mj'jq¢!^+¶m  qBG2]C%(*2¢(*)2e¿~¤ l'¨[¯ eÀ9¾¯¾Àg¨ ¿U%	b  wL'$(*)y&*25,x2546((*%e(*)'[,(*2]&*+ %&{G2]& 
mj'~'jq9!^(m  qBG2]C%(*2¢(*)2e¿~¤ l'¨[¯ e°j¤5£6À %b  w '^(`)&*25,x2546("(*%e(`)'f, (*2]&*+ %&6G2]& 
mj'~'~'jq9!f4?m  qG2]C%(*2(`)2e¿v¤ l'¨ª¯a¥6¾5¤ts\¥5¨ª¤5¯°X%	b  wL'$(*)&*25,x2546(«(*%(*)'[,L(*2]&*+ %&{G2]&5±
 2)E?z2/!$+ym  q  ![4	m  q!$({m  q{7E	CGa![4m  q  ±
 ¾¯¡£{¨ª¯¥?¨  ¿~¨[°p¾ 	 ®   ?5   ) 
  "LbB46%c&{,27wL2%C!$FG25E?!UwL'$(*)(*)2g4]E,2
(  = ±
<,0E?!$&*25EGF9+e2]C('$%C25G7dEG'$z'f,3'^%CE?!$#%&'$(*)+Ô'$C 	   
'f, E	C-E?!$#%&'$(*)+ (*)E	(U'$Cxc({,X(3wL%/x%	!$FC%+9'[E?![, 
E	CG  E	CGa&*2](`c&*C,L(wL%gx%	!$FdC%+9'[E?![, 2 E	CG 9,c4*)(`)E	( a 2 39E	CG 2 '[,/E+9c!$('$x!$29%	b  ±B¼ )'f,'f,
E	CE?!$#%&'$(*)+ %	b0&*25Gc46('$%Cy+e%Gc!$%a(*)2/'[G25E?!0%	b(`)2+gc!$('$x!$25,/%	b  ±
5 c(	     ?5   ) 
U'f,¢C%(¢x&'$C4`'$xE?!r70w")'[4*)+e25E	C,(*)E	(E¶&{E	CG%+ 'fG25E<!%	b"(*)'[,&D'^C#y'[,C%(gE?!$w"E?F,
#2]C2]&{E(*25G¢kdF9E, '$C#	!$2«x%	!$FdC%+'fE<! ±a<"!~!$%	wL'$C#E,D2](0%	bG'$z'[,%&6,  . '$C,(*25EG¢%	bIE, '$C#	!$2«%C27	(`)2 ,]G'$z'[, '$%C .
25hcE	('$%Ck2546%+e25, ¶ 2 3¢wL'$(*) 2 '$Cy(*)2/'[G25E?!X,DxE	CC25GkF-(`)2  . 9 ,7(*)E	( '[,"w '^(`) 2  ,/. ( .  . ±
¼L)2-,D(*2]x%	bB<"!$#%&D'^(`)+ = (*)E	((`25,({,/(*)2-G'$z'[, '$k'v!~'[(F%	bB!$(]m q"kFy!$(]m  q +\kF46%+exE&'$C#(*)2-G2]#&*2]25,
%	bL(*)29x%	!$FC%+9'[E?![, +\+9c,(9k2e4`)E	C#25G(*%a&*2]({E<'^CE?!~!B(*)%d,2  . 9 ,«,Dc4*) (`)E	("!$(]m  . q«G'$z'fG25,!$(]m6q{±¢¼L)2]CI7
(*)2,(`2]x-(*)E(&`25Gc4625,"(*)2G2]#&*2]2%	b kdF,ck(*&{E46('$C#-E¢+gc!$('$x!$29%	b  +9c,(Lk24`)E	C#25Ga(*%e,ck(`&{E46("E
+9c!$('$x!^2%	bB%C29%	bB(*)2  . 9 ,]±«¼ )2]&*26b|%&*27(*)'[,/&{E?'[,25,(*)29x&*%k!$2]+ %	b4`)%d%, '$C#w")'[4*)  . 9 ,(*%ac,27w)2]C
,2]z2]&6E?!I»(5±*%&"(`)2g+%+e2]C(57E	CGyE,L!$%C#E,(*)2]&*2'f,/C%a+-E	(`(*2]&"%	bB26}i4`'$2]C46F7Qw2,D%	!$z29(*)'[,"x&*%k!^2]+
kFi4`)%d%, '$C#iE	CFa%C2%	b0(*)2]+7b|%&L'$C,({E	C462¢(*)2/»&{,(L'$Cy(*)2/!~'f,D(«%	b0(*)%d,D2&*2]({E?'$C25G±




S"_F!"` h "'$z2]CeE/x%!^FC%+9'[E?!  (*%/k2"&`25Gc4625GgECGgE,D2](%	b&`25Gc462]&{,  7?!$2](0(*)2£¤ '¦d¥6¤5£ §]¤5°   v -  %	b  kF  k2µ  w)2]C a  N  <   N< Y R  m  qI( V  V ( 	    m  q Y %(*)2]&*wL'[,2±*+!#" W <Ôx%!^FC%+9'[E?!  '[,¢£3¤6'¦¥5¨n]¿~¤ kdF\Enx%	!$FC%+9'[E?!  '~bgE	CGÁ%C!$F'~bg(`)2]&*2y'f,aEn(*2]&*+  wL'$(*)\C%C· ]2]&*%\46%d26}4`'^2]C(a'$C  E	CGÁE+e%C%+9'[E?! 2 ,c4`)a(*)E	(U!$(]m   2  qQ'[,0!$%	wL2]&0(*)E	C  E4]46%&6G'^C#¢(*%(*)2"(`2]&*+ %&6G2]&0%Ce(*)2«E+gk'$2]C(
E?!$#2]k&{E  kdFE9,2]("%	b0x%	!$FC%+9'[E?![,  '~bBE	CGa%C!$Fa'~bB(*)2]&*2/'[,"E  <  7E9(*2]&*+  wL'$(*)yC%C· ]2]&*%-46%26}i4`'$2]Cd('^C  E	CG E	C%(`)2]&+e%C%+9'[E?! 2 ,c4*)(*)E(/!^(?m   2  qL'f,!$%<wL2]&¢(*)E	C  E4]46%&{G'$C#(*%(`)2g(`2]&*+
%&{G2]&L%C(`)2E	+9k'^2]C(«E?!$#2]k&6E±
3jb0(*)2]&*2'[,LC%-,c4`)oQ7(*)2]C  '[,/4]E?!~!^25G¨ª£{£¤6'¦¥5¨n]¿~¤5±
_)2]C26'$(*)2]&46%CG'^(D'^%C'[,/,*E	('[, »25G7w2E<!f,D%-,*E?F  £¤6'¦d¥6¤]§  %&  £¤ '¦¥6¤]§  &*25,x2546('$z26!$F±S"_F!"` ` mj'jqb3 Cu25E4`)³%	b(*)2a(w%4]E,25,9%b«(*)2ax&*2]z'$%c,aG26»C'$('$%CI7 !$2]( G2]C%(*2   2  ±
¼L)2]CwL2w"&'$(*2&*25,x2546('$z26!$F    9E	CG     ±mj'~'jq  2w"&'$(*2  
 
7dw)2]C2]z2]&«(`)2]&*2/'[,«E¢»C'$(*29,25hc2]C462 ?  5?   p9%	b026!$2]+e2]C({,"%b  ,c4*)(`)E	(
   0 8:8!8     





gECG /'[, '$&*&*25Gc4`'$k!$2ekdF  ±
¯'¾g°ª½¤e£¤ '¦¥5°j¨ª¾¯  3rC(`)24]E,2%	bBEa, '$C#	!$29'$CG2](*2]&*+9'$CE	(*27w)2]C!$(]m  qLG%d25,/C%(/G'^z'[G29!$(5m q67(*)2
E?!$#%&D'^(`)+ ,(*%x,]7dE	CGC%%(*)2]&B+e%C%+9'[E?!%b /'[, G'^z'[, '$k!$2gkF¢!$(]m  q{±  2"k%&*&*%	w\(`)2Lb|%!v!$%	wL'$C#926HE+ex!$2
bj&*%+  : 7:4B)E	x(*2]&5%
L(*%³,)%	w (*)E	(e(`)'f,x&*%x2]&`(3FuG%25,eC%(9)%	![GÁE	CdFn!$%C#2]&'$C\(*)24]E,D2%	b,D2]z2]&{E?!
'$CG2](*2]&*+9'$CE	(`25,]7kc((*)E	("(*)2E<!^#%&'$(*)+ 4]E	Cyk294*)E	C#25Ga(*%e&*2546%	z2]& '$(5±
 _  g #  A 2](«c,/&`25Gc462 y   ¢´      kdFy(*)2g,D2]( N ?  \=  ]/   \= Y '$C(*)2gE<!^#2]k&{E
%	b0x%	!$FC%+9'[E?![,	    	
U25hc'$xx25GwL'$(*)(*)2!^26H'[46%#&{Ex)'f4¢(*2]&`+ %&{G2]&«,c4`)(*)E(  µ
  ´       m Á= q  m  \= qÁm3  ³      q
 m3 Á= q  m  Á= q\m3   u9   q
 m3 qm3 Á= q  m  Á= q\m3¢    q 
w")2]&*2ywL2w"&'$(*2 E?!~!x%	!$FC%+9'[E?![,a'$CG2546&*25E,3'^C#u%&{G2]&-w '^(`)&`25,x2546(a(*%  ± mZ+L2]+2]+gk2]&(*)E	(ew)2]C
k%(*) ? ECG ] 4]E	C&*25Gc462(`)2&*2]+-E<'^CG2]&?7wL2c,2 ? ±^q
8%<w¢7(*)2/&*2]+-E?'$CG2]& '[,"/&   eE	CGaC26'$(*)2]&L!$(]m ? q   9C%& !$(]m ] q    G'$z'[G25,L!$(?m6q  Q±5 c(
(*)2,2546%CGa(*2]&*+   E	xx25E	&D'^C#'$C 'f,G'^z'[, '$k!$2gkF!^(m ] q    7E	CGE?bj(*2]&Lxc(*('$C#9!$(]m6qBE?w E?F¢bj&*%+ (*)2
&*2]+-E<'^CG2]&?7wL2/2]2]x%C&`25Gc4`'^C#µ
  u      m39 qm3  u= qI  m  u= qIum3qIum   q
 m39 qm3  u= qI = m  u= qI³\m/ = q
 m39 qm3  u= qI = m  u= qIum3 qQ =
 m39 qm3  u= qI = m  u= qIum3  = q 
¼L)'[,L('$+e27(*)2&*2]+-E?'$CG2]&L'[,"E9,c+ %	b+e%C%+9'[E?![,]7C%C2%	bUw")'[4*)a'[,"G'$z'f,3'^k!$2ekFa(*)2"!$25EG'$C#a(*2]&*+-, %	b
(*)2  . ±
¼L)'[,x&*%x2]&`(3F'f,/46&*c4`'[E?!U'$C(*)2E?!$#%&'$(*)+-,"G25,*46&D'^k25G¶!fE(*2]&5±
lA } Æ  Æ  "$$ lA Æ  n g
*+!#" W <Ôx%!^FC%+9'[E?!  '[, S¦¿[¿qp?¡3£¤6'¦¥{¤6' kdFE9x%!^FC%+9'[E?!  w)2]CC%C2¢%	b(*)2¢+e%C%+9'[E?![,L%b  '[,&*25Gc4`'$k!$2gkF  kdFEe,2](L%	b0x%	!$FC%+9'[E?![,  w)2]CC%C2%	b0(*)2+e%C%+9'[E?![,"%b  '[,L&`25Gc4`'^k!$2ekF  ±
 2G2]+-ECG(*)E	(L(*)2¢&*25Gc46('$%CE?!$#%&'$(*)+ !$25EG,(*%¢'$&*&*25Gc4`'$k!$2ex%!^FC%+9'[E?![,]±
 U¯¨ 5¦¤5¯¤§{§L¾"°ª½d¤£¤5À ¨ª¯'¤?£  </C%(*)2]&026HE	+ex!$2"k%&*&*%	wL25Gb|&`%+  : 
dx&`%<z25,U(*)E	(02]z2]C9w")2]Ce(`)2(`2]&*+
%&{G2]& 'f, »H25G7(*)2]&*2/'[,C%ecC'[hc2]C25,*,/%b(*)2&`2]+-E?'$CG2]&5±
 _  g #   2«x&`%462]25GyE, w2G'[Ga'$C(*)2x&*2]z'$%c,L26HE	+ex!$2(*%9x2]&Db|%&`+ (*)2,*E	+e2/&*25Gc46('$%CywL'$(*)(*)2
,*E	+2«(*2]&`+ %&{G2]&57kc(L#	'$z'$C#e(*)2/x&'$%&'$(Fa(*% ] &{E	(*)2]& (*)E	C ? w)2]C-k%(*)4]E	Ca&*25Gc462(*)2&*2]+aE?'$CG2]&5µ
  ´      m3  u= qI  m  u= qIum3  ³     q
 m Á= q  m  \= qÁm3  ³   q
 m Á= q´m  Á= q\m7¢   q
 m Á= q´m  Á= q um  q
 m Á= q\m3¢ = qm  \= q. =
 m Á= q\m3¢ = qm  \= qum79 = q 
¼L)2&*2]+aE?'$CG2]&9'[,9C%	w a = ±3r(¢'[,e,('~!~!E,c+ %	b/+e%C%+9'[E?![,]7XC%C2%	b«w")'[4`)'[,eG'$z'[, '$k!$2 kF (*)2
!$25EG'$C#(*2]&*+-, %	b0(*)2  . 7kc(L'[,/G'vI2]&*2]C(b|&*%+ (`)2&*2]+-E?'$CG2]&b|%cCGi'$C(*)2x&*2]z'$%c,26HE	+x!^2±
¼L)2 cC'fhc2]C25,*,U%	b(*)2 &*2]+-E?'$CG2]&U'[,I#cE	&{E	C(*2]25G/%C!$FkFEGG'$('$%CE?!x&*%x2]&`('$25,I%	b(*)2L,2](%b&*25Gc462]&6,]±
5 c("wL2x%d,D(*x%C2946%C, '[G2]&'$C#(*)'[,Lx&*%k!^2]+ cC('~!(*)2C26H(«,2546(D'^%CI±
 2E	&`2C%<w &*25EGFa(*%9#	'$z2gE	CE<!^#%&'$(*)+ %	b0&*25Gc46('$%CI±)±±±¦¿ª¿£¤ '¦d¥?°j¨[¾¯y¾ ¾¿qp	¯¾Àg¨ ¿Àg¾:'¦¿v¾ ¯¨7'¤ ¿¨[©?¤5¯[np ¤5¯¤?£ °j¾£`§  "'$z2]CEx%!^FC%+9'[E?!  (*%
k29&*25Gc4625GE	CGyE-,D2](  %	b0&*25Gc462]&{,]7(`)2gE?!$#%&D'^(`)+ %	b0bjc!~!&`25Gc46('$%CI7(*)E	(/)E,U1c,(/k2]2]C ,c##25,D(*25G7&*2](*c&`C,"E9x%!^FC%+9'[E?!¢%	b(*)2b|%&*+
  ¹
 s  
  m7 ; q
wL'$(*)yC%e&*25Gc4`'$k!$2g+%C%+9'[E?!r±
¼L)'[,"E?!$#%&'$(*)+ '[,L(*)2%C2(`)E	(Lw2)E?z2'$+ex!$2]+e2]C(*25G¶'^Cy%c&LxE4`<E	#2   <*d    		 E	CGa(*)E	(
wL2&*254]E?!~!I'$C<!$#%&'$(*)+ ±
3r(94]E?!~![,Ex&`%4625Gc&*2 ! ¤5¿~¤6¥5° L¾¿qpw")'[4*)u4`)%d%d,D25,Eax%!^FC%+9'[E?!Lk2](wL2]2]C (*)%d,D2e#	'$z2]C³E,E&*#c+e2]C({,]±





" C2"46%c![GeE?![,%4*)%%d,2L(*)2Lx%	!$FdC%+'fE<!f,X(*%/&*25Gc462LwL'$(*)¢'^C%&{G2]&U(*%«2]2]xg(`)2 ,3' ]2L%	b(`)2B'$C(*2]&*+e25G'[E	(`2
&*25,c!$({,7+u' ± 2±B(*)2Cc+9k2]&/%	b0+e%C%+9'[E?![, '$CE9x%	!$FC%+9'[E?! +E,,+aE?!~!E,Lx%d,*, '$k!$2±
7%<wL2]z2]&?75wL2B)E?z2 C%(U'$+ex!$2]+e2]C(*25G<!^#%&'$(*)+26HE46(D!^F9E,'^(U'[,0G25,*46&D'^k25Gek254]E	c,2L%	b(*)20bj%	!~!$%<w '^C#
x%'^C(5µU'~b0wL2&*25Gc4625GE9x%!^FC%+9'[E?!  kdFaE9&*25Gc462]&  (*)E	( '[,"C%(L+e%C'f4	7(*)2E?!$#%&'$(*)+ wL%c![Ga)E?z2(*%




(*)2L26H2546c('$%C-%bEb|c!~!&`25Gc46('$%CI±5 c(0(*)2]CI7(`)2&`25,c!$(0'[,0C%/!$%C#2]&0%b(*)2 bj%&*+ ; ±u3rCG2]25G'$(0k2546%+e25,





?  (       
     	\d 5  d     <Á    Ôd?d    	\d 5   Jh  !"` *c!~!^FD+L25Gc462	m    q 1"<! 
	 !    (       

 
    	 
dI
 u! -    
#³  !       

_
    d       
 _	 	     
 
 
  #   N
< \<Ô
- /   
    
  #    -     N    	  	(/    m    -   q      *  0  * ] 0 Y
.< 
- d
 (   d  
      
 

    !^+ym6q
 ÔdÔ
     \!  -
  !$+m6qY
    (     
 
  
    
 	         
 f:  f+ 
 "VXKZ$T  $ i*c!~!&`25Gc46('$%C
%	b0(*)2/bj%&*+
 v   ¹ s     dm7 ' q
*%&*(*cCE	(*26!$F7(`)'f,G%d25,C%(«4`)E	C#2(*)2E<!^#%&'$(*)+-,]±)±± @ ±  r<°j¤?¯§]¨[¾¯e¾"°ª½d¤ S¦¿[¿£¤6'¦¥5°j¨ª¾¯-°j¾ l'À9¨f§{§]¨ n¿~¤ "£¤¿¤ n]£ 	§
3jbwL2Bw"E	C(I(*%/26H(*2]CG¢(*)2"E?!$#%&'$(*)+
%	bUb|c!~!&`25Gc46('$%C(*%C%C·r46%+e+9c({E	(D'^z2E?!$#2]k&{E,L%bx%	!$FdC%+'fE<!f,7,%+e2x&*%k!$2]+-,/E	&'[,2µ (*)2g46%C462]x(%bEe(*2]&`+ %&6G2]&«%C(*)2¢+e%C%+'fE<!XG%25,/C%(/+-E	29,2]C,2eE	CFa!^%C#2]&  )%	wL2]z2]&57'~bw2&*25,(*&'[46(L%c&{,D26!^z25,L(*%gEG+9'[,*, '$k!$2 " &*2E?!$#2]k&6E,]7E,BG26»C25Gi'$C0/26»C'^(D'^%C @ ± " 7w24]E	Ca26H(`2]CG
(*)'[,"46%C462]x(/(*%9(*)2C%C·r46%+e+9c({E	('$z24]E,D2  (*)29'[G25E?![,9%	b«,c4`)´E<!^#2]k&{E,9E	&*2e#2]C2]&{E?!~!$F³C%(¢(w%·r, '[G25G  , '$C462wL2e'$C(*2]CG (`%G25E?!"wL'$(*) " &*2E?!$#2]k&{E,]7wL2&*25,(`&'[46("%c&{,26!$z25,(*%¢!$26b|('[G25E?![,  w")2]CwL2&*25Gc462eE9x%	!$FdC%+'fE<!  kdFEC%(*)2]&"x%	!$FdC%+'fE<!  7w2¢C2]25G(*%G2](*2]&*+'^C2¢w")2](*)2]&E+e%C%+9'[E?!0%	b  'f,¢Ea+9c!^(D'^x!$2%	bL(*)2¢!$(]m  q  wL2e,)%	wÔ'$C (*)2e,25hc26!(*)E(«(*)'[,¢G2](*2]&*+9'$CE	('$%C 'f,
+-EG225E,F'~bD7%C462gE	#E?'$CI7dwL2&*25,D(*&'[46("%c&{,D26!^z25,"(*%eEG+'f,`, '$k!^2 " &*2E?!$#2]k&{E,±
¼L)2¢»&{,(ECG(*)29(*)'$&{Gx%	'$Cd(G25,2]&`z2e(*%k2-46%+e+e2]C(*25Gy%CI±+L254]E?!~!(`)E	(E<!v!" &`2-E?!$#2]k&{E,/cCG2]&
46%C, '[G2]&{E('$%C´E&*2-EG+9'[,*,3'^k!$2± A 2](c,/»&6,(&*254]E<!v!L(*)2ex&*%x2]&*('$25,¢%	b",c4*)uE?!$#2]k&{E,9mrwL29#	'$z2e(*)2]+ '$C
(*)24]E,D2%	bXE, '$C#	!$2'$CG2](*2]&`+9'$CE	(*2	q{µ
Um3q  9  
m3q  <3 
Um3 p q  m  ¢  q p 
m3 p q 
p ¹
2 º 
m  ¢  q 2 m <3	q v  2 
m3¼L)25,D2E	&*225hcE	('$%C,m7 @  )q{7m7 " qXECGE9(*&D'^z'[E?!46%C,D25hc2]C462¢%	bm @ q{±~q
lA } Æ  Æ  "$$ lA Æ    f
 r	°j¤5¯§S¨ª¾¯u¾°ª½d¤¥6¾¯¥{¤ °«¾ °j¤5£6À ¾£u'¤5£( ¼L)2-x&`%k!$2]+ '[,9(*)E	(9(*)2]&*2'[,9C%y'$CC2]&9![E5w %	b/(*)2C%C·
46%+e+9c({E('$z2+e%C%	'[G "r  ? $ &*c!$25GkF\25hcE	('$%C,ym @ %)q{±	7"%	wL2]z2]&57+gc!$('$x!$F'^C# + ? / kdF_ +  ? / 
&*2](*c&`C,"E9x%!^FC%+9'[E?!0w")'[4`))E,L(`)2C%&*+-E?!bj%&*+
 /1+   +  +  ? /  /  ´E9x%	!$FdC%+9'[E?!%b(*%({E<!QG2]#&*2]2!$25,*,L(`)E	C %y3%I '  '  
'~bwL2G26»C2¢(*)2(*%({E<!G2]#&*2]2%bE	C " &*2x%	!$FdC%+'fE<!XE, (*)2(`%({E?!IG2]#&*2]2%	bU'$({,LC%&*+aE?!b|%&`+ z'$2]wL25GE,
E	C26!$2]+e2]C(«%b(*)246%+e+9c({E	('$z2E?!$#2]k&6E 	 ®  ? 
r±
8%<w¢7?'vbIwL2"G26»C2"(*)2"x&`%Gc46( %	b(wL%«C%C·r46%+e+9c({E	('$z2L(*2]&`+-,0E,U(*)2"x&`%Gc46(0%	b(*)2«46%&`&*25,x%CG'^C#
46%+e+9c({E('$z2e(*2]&*+a,%	b"(*)246%+e+9c({E	(D'^z2e+e%C%	'[G "r  ? $ 70(*)2aG26»C'^(D'^%C,-E	CGnC%({E('$%C,E	k%c((`2]&*+
%&{G2]&6,]7(*)E	("wL2]&*2#	'$z2]C¶'$C(*)2x&*2]z'$%c,/,2546('$%CI7E	&`2&*25EG'~!$F26H(*2]CG25Gy(*% 	 "r  ? $ ±
8%(*2(*)E	((*)'[,¶x&*%4625,`,a%	bgz'$2]wL'$C#(`)2 +e%C%	'[G_%Cw)'f4`)(*)2EG+9'[,*, '$k!$2(" &`2³E?!$#2]k&{E´'f,¶kc'~!^(
E,¢E46%+e+9c({E	('$z2+e%C%	'[Gy'[,25hc'$z<E?!$2]C(e(*%46%C,(*&*c46(D'^C#y(*)2-E,`,%4`'[E	(`25G#&{EG25GnE?!$#2]k&{E%b (`)2 " &*2
E?!$#2]k&{E +,2]2  2546('$%C @ bj%&"(*)2G26»C'$('$%C,E	CGa(`)2&*25,c!$({,]±
 r	°j¤5¯§S¨ª¾¯¾ °ª½d¤e£¤ '¦d¥?°j¨[¾¯  ¼ )225hcE	('$%C,L(*)E("wL2)E5z2«&*254]E<!v!$25GyF'^26![G? p ³ p  p ?´E9x%	!$FdC%+'fE<!%	b0(*%({E?!G2]#&`2]2/!^25,`,"(*)ECa = 
E	CGa(*)2]C ? 0 p ³ p 0 p ?0n³E9x%!^FC%+9'[E?!0%	b0(*%({E<!G2]#&*2]2!$25,*,"(`)E	C 2
3r(/,c}i4625,(*)2]C(*%-4`)E	C#2(*)2,D(*2]x
    !$+m6q!$+m3Qq 
%	b,<"!$#%&'$(*)+ 9kF
    = *         ] 0    ] !$+ym6q!$+ym3Qq  
3rCG2]25G7
  = *           ] 0    ] !^+¶m6q!$+ym3Qq 
   = *           ] 0    ] !f4m6q![4m3Qq !^(m6q!$(?m3Qq 
   = *           ] 0    ] !f4m6q![4m3Qq   *           ] 0    ] !$(]m q
³Ex%	!$FC%+9'[E?!0%	b(`%({E?!IG2]#&*2]2!$25,*,(*)E	C(`)2(*%({E?!G2]#&`2]2%	b 
 E¢x%	!$FdC%+'fE<!%	b0(*%(6E?!G2]#&*2]2/!$25,*,(*)E	C(*)2(*%({E?!G2]#&*2]2¢%	b  
8%<w¢7dw)'f4`)2]z2]&/(*2]&*+ %&{G2]&"wL24*)%%d,2%C	 "r  ? $ 7  &*25Gc4625,¢(*%e(*)'[, ![E,(/x%!^FC%+9'[E?!r±
3rC(`)'f, w E?F7w2/%k({E<'^CEbjc!~!&*25Gc46('$%Ca'$CEG+9'[,*, '$k!$2 " &*2E?!$#2]k&6E7(*)E	(Lx%d,`,25,*,Lx&*%x2]&*('$25,",3'^+'v![E	&
(*%9bjc!~!&*25Gc46('$%C¶'$C(*)2946%+e+9c({E	('$z24]E,2±
 2L'$+ex!$2]+e2]C(*25Ga(*)'[, +e%G'~»25GE?!$#%&'$(*)+ G25E?!~'^C#wL'$(*)iG'~I2]&*2]C('[E?!'[G25E?![,]±  ('~!~!r7b|%&, '$+ex!~'[4`'$(3F7%c&
'$+ex!$2]+e2]C({E	('$%Cn'$C³(*)2xE4*	E	#2  <*d    		 E,*,c+25,(*)E	(  = ±m3¼ )'f,'[,g,Dc}i4`'$2]Cd(b|%&¢(*)2
46%+e+%C!$F-c,25G¶%x2]&6E	(*%&{,7+G'vI2]&*2]C('[E	('$%CI7,)'~b|(57G'~I2]&*2]C462 ?5 q
i`  0 hFf Ffz$ _$:1 _  "Wf   $*_b    $!#" " _  7$!$!  f:[_ 	f:_$   2C%	w
&*254]E?!~!E?!$#%&D'^(`)+-,LG2]z26!$%x25GakF 5 c4*)k2]&`#2]&L(*%g46%+xc(*2/&1%kC2]& kE,25,]±n2L»&{,(Lx&*25,2]C(L(*)26'$&L(*&{EG'$·
('$%CE?!Iz2]&6, '$%CkE,D25Ga%C(*)2E?!$#%&D'^(`)+ %	bIbjc!~!&*25Gc46('$%Cy#	'$z2]C'$C 2546('$%C-)±7k26bj%&*226H(*2]CG'$C#a(*)2]+
(*%e(`)24]E,2%	bBEG+9'[,*, '$k!$2" &*2gE<!^#2]k&{E,]±
 en      TV \	
% :k#$ 






²y%d,(«G26»C'$('$%C,9E	CGy&*25,Dc!^(6,/%	bB(*)'[,,2546('$%C E	&*29&*254]E<!v!$25Gybj&*%+  : 7t4B)E	x(`2]& %
 ±¼ )'f,'[,(*)2&*25E,%C
w")F-wL2G%eC%("x&*%	z2/(*)2C26H("&*25,c!$({,±
 ¾À9À9¦° °j¨[©?¤9¥ 	§]¤ ¼L)2"!$25EG'$C#e(`2]&*+-, %	bI(*)2/&*25Gc462]&{, x![E5FaEx&`%+9'$C2]Cd(L&*%!^2'$C-(`)2«&*25Gc46(D'^%CI7E	CG
wL2C2]25G(*)2/bj%	!~!$%	wL'$C#iG26»C'$('$%Ck26bj%&*2'$Cd(*&`%Gc4`'$C#«&1%kC2]&kE,25,]±
*+!#"  A 2]( 7ek29E	Ca'[G25E?!%	b 	     5?  )
I%(`)2]&(`)E	C N< Y %Cw")'[4`)E9(*2]&*+ %&6G2]&")E,Lk2]2]C
4`)%d,2]CI±  2eG2]C%(*2ekF!$(]m 7q"(*)2e,2]( N  + R  < 7 !$(]m  q   + Y %	b !$25EG'$C#(*2]&*+a,/%	b26!$2]+e2]C({,%b 7±
 2G2]C%(`2kF "ª!$(]m 7q $ (*)2/'[G25E?!0#2]C2]&{E	(*25GakFa(*)226!$2]+e2]C({,L%	bU!$(]m 7q6±
*+!#" 
	 3 C\(*)2,`E	+e246%C(*26H(57En,2](   N  . Y . º  -434343 -  %b26!$2]+e2]C({,%	b(`)2a'fG25E<! 7 '[,e4]E<!v!$25GE"£ ¾ n]¯¤5£
n 	§]¨$§/'~bE	CGa%C!$Fa'~b




f:"bgh"W$!#!#" h j ¯pe¨7'¤ ¿7 ¾°ª½d¤5£9°ª½ ¯ N< Y ½ 	§ "£ ¾on]¯¤?£ n 	§]¨$§¯' ¯p9"£ ¾ n¯¤5£xn§S¨f§¾ ¯
¨7'¤ ¿¤?¯¤5£ °j¤§°ª½¨$§¨7'¤ ¿ 
bo"Wf:  mI¤5°   N    5?    Y n`¤  "£ ¾ n]¯¤5£n 	§S¨f§e¾ ¯¨7'¤ ¿ 7´¾ 	 ®   5?   ) 
¯'  ¯¤5¿~¤?Àg¤?¯°0¾ 7 	 ½d¤?¯ 0°ª½d¤5£¤9¨f§¦d¯¨ ?¦d¤ ¾¿ p	¯¾À9¨ ¿ a§S¦¥]½°ª½ ° 
mj'jq¯¾aÀg¾¯¾À9¨ ¿I¾ ¨f§£¤ '¦d¥?¨ n¿v¤n p 
mj'~'jq°ª½d¤5£¤9¨$§ <  §]¦¥]½°ª½ ° a 93*
 ?¦d¨ª©1¿v¤?¯°j¿qp   n`¤5¿~¾¯§°j¾7¨ ¯'a¾¯¿qpe¨ °ª½d¤e£¤?À ¨[¯'¤5£¾°ª½¤e£¤ '¦¥5°j¨ª¾¯¾  n p  ¨$§ ]¤5£¾
8%<w¢7B#	'$z2]C_E	C'[G25E?! 7³#2]C2]&6E	(*25GkF\E ,2](e%	bx%	!$FdC%+9'[E?!  ON    55    Y 7L(*)2x&`%k!$2]+ 'f,(*%46%+exc(`2E«&1%kC2]&"kE, '[,%	b 7± cxx%,2e(*)E	(/(*)2-,D2](  '[,C%(E«&1%kC2]&«kE,3'f,%	b 7±¼L)2]CI7Ik254]E	c,2e%b{0/26»C'$('$%C!)± ' 7(`)29'[G25E?!
%	bI!$25EG'$C#a(*2]&*+-, "ª!$(]m   q  ?5  !^(6m   q $ '[,"G'~2]&`2]Cd(Lbj&*%+ "ª!$(]m 7q $ ±B¼L)2/'[G25E9%	b0E	CE?!$#%&'$(*)+ (*%e46%+xc(*2E«&%kC2]&"kE, '[,L%b 7-G2](*2]&*+'^C25G¶kdF	Ô'[,L(`)2]C(*%eEGGx%	!$FdC%+'fE<!f,(*%  (`)E	("G%eC%(L2]C![E	&*#2¢(*)2/'[G25E?!
,xE	CC25G¶kdFa(*)2  . 9 ,Lkc("(*)E(2]C![E	&`#2(*)246%&*&*25,x%CG'$C#a'fG25E<!%	bU!^25EG'^C#(`2]&*+-,]±
¼Q%G%,%7	wL2LC2]25GeE/(*%%	!(`)E	(57	#	'$z2]Ce(wL%/x%	!$FC%+9'[E?![,  E	CG  7	&`2](*c&*C,BE/x%	!$FdC%+9'[E?!w")%d,2 !^25EG'^C#
(*2]&*+ '[,LC%( 26!$2]+e2]Cd(%	b "ª!$(]m  q  !$(6m  q $ ±  2C%	w&`254]E?!~!(`)2G26»C'$('$%Cy%	b,c4`)E¢(*%d%! 7E?bj(*2]&LEx&`26!v'$+9'$CE	&`F
%C2±
*+!#" Fab A 2](B + E	CG / k2"(wL%"26!$2]+e2]Cd(6,U%	b(*)2L+e%C%	'[G "    55  ) $ E	CG e(`)2(`cx!^2/G26»C25G
kF  .  +aE?Hm % .  ' . q6±¼ )2]CI7(*)2(`2]&*+   '[,«4]E?!~!$25Gy(*)2e¿~¤ §S°0¥6¾À9À9¾¯ À9¦d¿~°j¨ ¿~¤%bX + E	CG / ±
*+!#"  i     =t W  ",  b_F!W _$   A 2]((*)2  B¡ ¾¿qp	¯¾À9¨ ¿0%	bB(wL%-x%	!$FdC%+9'$·E?![,  ECG  k2¢(*)2/!~'^C25E&46%+9k'$CE	('$%C x%	!$FIm    q  ![4	m  q ![46+mj!$(]m  q  !$(`m  q*q!^(m  q   ![4	m  q ![46+mj!$(]m  q  !$(*m  q`q!$(?m  q 
 2E?![,%c,2(*)2wL%&6Gy§ p  p +p9(*%-G2]C%(`2E  ·jx%	!$FdC%+'fE<! ±
*Q'$CE?!~!$F7(*)2b|%!v!$%	wL'$C#!fE,("(*)2]%&`2]+ G'$&*2546(!$Fa!$25EG,"(`% 5 c4*)k2]&*#2]&19 ,"E?!$#%&'$(*)+±
bo"Wf: 0j §]¤5°   N    ?5    Y ¾-¤5¿~¤?Àg¤?¯°ª§e¾ ¯u¨1'¤ ¿ 7u¨f§  "£ ¾ n]¯¤5£9n 	§]¨$§e¾7´¨  ¯'¾¯¿ p¨   £¤ '¦d¥6¤]§¿ª¿§ p  p¨ª¤]§  x%	!$FIm     q¾ g°k0¾a¤5¿~¤5À9¤5¯°ª§¾   °j¾  ]¤5£¾
lA } Æ  Æ  "$$ lA Æ    
£¾?¾ a<,bj%&E?!~!d&`25,c!$({,I%b(*)'[,,2546(D'^%CI75wL2G%C%(I#	'$z2LE	CdF/x&*%%	bE	CG/&*26bj2]&U(*)20&*25EG2]&U(*%  : 7U4B)E	x(*2]& %

%&"(`%  =5@ 7W4B)E	x(*2]& =  
r± ('~!~!r7I(*%1c,('~bjF(*)E("(*)2e,F ]Fd#	'$25,C2]25G(*%ek29&*25Gc4625G7!$2](c,46%C, '[G2]&(*)2&`25Gc46('$%C%	bEex%	!$FdC%·
+9'[E?!  kFEe,2](  !$25EG'$C#(*%e(*)2¢&*2]+-E?'$CG2]&±1<,LbrE	&«E,L(*)2'[G25E?![,/%	bU!$25EG'$C#(*2]&*+-,E	&*246%C462]&*C25G7wL2)E?z2µ
" N !$+am  q Y  s    !$+m  q $  " N !$+am  q Y  s    !$+m6q $ 
3rC(*c'$('$z26!$F7I(`)'f,/+25E	C,"(`)E	(«(`)2C2]w ,2](%	b0#2]C2]&{E	(*%&{,   N  Y '[,E	k!$2g(`%e&*25Gc462e+e%&*2x%	!$FC%+9'[E?![,(*)E	Ca(*)2%	![G2]&   N{ Y ± 	'$C462¢(*)2«(`)2/'fG25E<!%	bI!$25EG'$C#a(*2]&*+-,X)E,L(*%9k2E,0![E	&`#2E,Lx%d,`, '$k!^27'$( 'f, C%(E,(`%C'[,)'$C#-(*)E((`)2g,F ]Fd#'^25, C2]25G(*%ek2&*25Gc4625G± z
 2/&*254]E?!~!&5 c4*)k2]&*#2]&19 ,"E?!$#%&'$(*)+ '^C<!$#%&'$(*)+ @ ±a3r(Lc,25,LE¢x&*%4625Gc&`2 ! ¾¿ pw")'[4*)46%+exc(*25, (*)2 ·jx%	!$FC%+9'[E?!I%	b0(w%9x%	!$FdC%+'fE<!f,±
 

5      (       
  
_.	    	d	 	!
-  ?	.
]*     
	d Jh  !"`   !] 	  2 ;  V 	m3¢q
  d? ?	.   _     
  !	 
 
  




-d) .    	d
  
     	l- 
 
2 DN m  .    q R = w V y  w 4 Y
      d
 Ô  	d 
  
&	? d
  # 2   Nm  .   ]q    	  	/   ; V m 2  9q
2  2  N m  .    q Y  	o      	 (o /	 m  x%	!$Fm  .   ]q  9q
    (     
 
 _
-\ (  
? 
	Ôd ?   	
 
?d
 	        
 #   b N
    N  Y
4  4  =
       _    .          (   
 <
!
2  2  N m  .   2 q R = w V y 4 YYYf:  f+ 
 " VXKZ$T  $ 5 c4*)k2]&*#2]&19 ,"E?!$#%&'$(*)+
¼L)2x&*%4625,*,9%b«(*)'[,eE?!$#%&D'^(`)+ '[,9(*%#2]C2]&{E	(`2iE	CG&`25Gc462E?!~!"x%d,`, '$k!^2 ,F ]F#	'$25,9k2](wL2]2]Cu(w%y26!$·
2]+e2]C({,9%	b(*)2¶'^Cxc(,2]( ±\¼L)2]CI7L(*)2E?!$#%&'$(*)+ EGG,e(`%  (*)%d,2y&*25,c!$({,9%b&*25Gc46(D'^%C(`)E	(eE	&*2
C%( ]2]&`%³E	CG!$%%x,9cC('~!C%nC2]w ,F ]Fd#Fu4]E	CÁk2#2]C2]&{E	(*25G± _)2]Cl'^(a,(*%x,]7 (*)2a'[G25E?!%	b/!^25EG'^C#
(*2]&*+a, "|!^(m   q  ?5  !$(]m    q $ )E,Bk2]2]C,*E	(*c&6E	(*25GaE	CGa25hcE<!f, "ª!$( 7 $ ±B¼L)2]CI7 N  . Y . º  -434343 -   '[,"E «&1%kC2]&kE, '[,%	b 7±
" C462-E	#E?'$CI7(*)2]&*2¢'[,,%+e2¢bj&*2]25G%+ '$C (*)2eE?!$#%&D'^(`)+7(*)&*%c#)(*)2e%&{G2]&E4]46%&{G'$C#(*%aw")'[4`) (*)2
,F ]Fd#'^25,/E	&*2/(*%ek2G25E?!$(«w '^(`)I±B¼L)2x&*%4625Gc&*2 ! ¤5¿~¤6¥5° 7¨[£B4`)%%d,25,"E9,F ]Fd#F-k2](3wL2]2]C(*)%,2(*)E	(L)E?z2
C%("k2]2]CG25E?!$(/wL'$(*)F2](5±
 	§]¤a¾ l'À9¨f§{§]¨n]¿~¤ "£¤ ¿¤ n]£ 	§
 ¼L)'[,gE<!^#%&'$(*)+ #2]C2]&{E?!~'[,25,¢wL'$(*)´Ey, '$C#	!$2i4`)E	C#2(*%(*)2a4]E,2e%	b
EG+9'[,*,3'^k!$2" &*29E?!$#2]k&{E,]µX(*)2,F ]Fd#	'$25,)E?z2«(`%ek2¢&*25G26»C25G±
  i      TV \	
% :k#$ 
  
S"_F!"`  W _)2]C % 7 ' 7 %  E	CG '  E	&`2/'^C(*2]#2]&6,",c4`)(*)E	(% X %  E	CG ' X '  7!^2](  + ? /9µd +  ? /  
G2]C%(*2 +  +  ? /  /  ±
*+!#"       =t W  _$  "_  7$!$:    f:[_ 	hf!_$   A 2](/(*)2  B¡ ¾¿qp5¯¾À9¨ ¿U%	b
(wL%g%x2]&{E	(`%&{,  E	CG  %bE	CEG+9'[,*,3'^k!$2 " &`2E?!$#2]k&{E 	 "r  ? $ k2(`)2/!v'$C25E	&46%+gk'$CE	(D'^%C x%	!$FIm    q  ![4?m  q ![46+ymj!$(]m  q  !$(*m  q*qBµ?!$(]m  q 





x&*%Gc46(«%b(*)2!$25EG'$C#a(*2]&*+-,±5 c("(*)2]FaC2]z2]&L'$Cdz%	!$z2(*)246%26}i4`'$2]C({,/%	b(*)2¢C%C·ª!$25EG'$C#(*2]&*+-,±)± @ ±± {¯°j¤?£*¡£3¤6'¦¥5°j¨ª¾¯¾  9§]¤5°0¾  ¾¿qp	¯¾À9¨ ¿®§ ¯'e£¤ '¦¥6¤ '"£ ¾ n¯¤5£cn 	§S¤§ {<"!$#%&'$(*)+ @ G'[,*46c,`,25G'$C 2546('$%C)± @ ± = &*2](*c&*C,%C2«&1%kC2]&"kE, '[,/%	b0(*)2¢'$Cxc(/'fG25E<! ±5 c(/(*)2]&*2c,DcE?!~!^Fy26Hd'[,(+aE	CdF«&%kC2]&
kE,25,Q%	bE"#'^z2]C'[G25E?!r±B¼L)2 x&*%k!$2]+ %bcC'[hc2]C25,*,0%	b:«&%kC2]&kE,25,'[,0,%	!$z25GkdFEGG'$('$%CE<!46%CG'$('$%C,
%C(*)2]+y7w")'[4*)¶!$25EG(*%e,%·r4]E?!~!^25Gy&*25Gc4625G «&1%kC2]&"kE,25,]±
5 25, '[G25,]70wL29'$C(*2]CG (`%46%+exc(*2a&*2]+-E?'$CG2]&{,¢%	bL&*25Gc46('$%C,9kF E /&1%kC2]&kE, '[,¢%	b«E	C'[G25E?!r±¼ )'f,




 _  g #   246%C, '[G2]&         
25hc'$xx25Gw '^(`)(*)2/!$26H'f46%#&{E	x)'[49(*2]&`+ %&{G2]&«,c4`)(*)E(      ± A 2](c,"&*25Gc462 a  # kF-(*)2,D2](« QN{     &   $ Y w)2]&*2
   #   $  = 
    $   & 
 &   &    
 $    u= 
¼L)2«,D2](Á'[,B462]&`({E?'$C!$F-E «&1%kC2]&BkE, '[,X%	b(*)2 'fG25E<!)7'$(L,xE	C,]±0¼L)2"&`25,c!$(B%	b(*)2"&*25Gc46('$%C'[,0(*&D'^z'[E?!~!$F
]2]&*%7kc(«E?bj(*2]&L(*)&*2]2'$C(*2]&*+e25G'[E	(`2&*25,c!$({,±B8"%	w7&*25Gc4`'$C#   ({E	25, 26'$#)(,(`2]x,]7E	CGa%C2#2]({,L25E, '~!$F
46%Cz'$C4625Gy(*)E	(L&*25Gc4`'$C#   m.  qB(6E	25,"E	k%c( %)e,(`2]x,]±
¼L)2n»&{,(&*25Gc46('$%C x&*%	z25,y(*)E	( # '[,y'$C 7± ¼L)dc,7'~bw2xc(    # 7¢(*)2uC2]w ,2](³  N{       &   $ Y E?![,%³#2]C2]&{E	(*25,7±	'$C462(*)2'[G25E?![,%	b!$25EG'$C#³(`2]&*+-,9%	bk%(*)\ E	CG\  E&*2(*)2,*E	+2/'fG25E<! 7  '[,«E?![,%aE«&1%kC2]&"kE, '[,%	b 7± ('~!~!r7L(*)2Cdc+9k2]&{,9%	b,(*2]x,¢C2]25G25Gbj%&e(`)2&*25Gc46('$%C,9cCG2]&46%C, '[G2]&{E	(D'^%CG&*%x(*% = 7E	CG "
'$C,(*25EG¶%	b @ 7 ; E	CG%)e&`25,x2546('$z26!$F±
¼L)2b|%!v!$%	wL'$C#9x&*%x%d, '$('$%C+-E	25,U'$(Lx%d,*,3'^k!$2(*%!$25,*,2]C(*)2/Cdc+9k2]&%b26!$2]+e2]C({,L%bQE /&1%kC2]&BkE, '[,]±

f:"bgh"W$!#!#" hW mI¤?°  n`¤  "£ ¾ n¯¤5£ n	§]¨f§ ¾  ¯ ¨1'¤ ¿ 7 mI¤5°  n`¤ ¯ ¤5¿~¤5À9¤?¯°e¾  §]¦d¥½
°ª½ °Q!$(]m q < "ª!$(]m   N  Y q $  	 ½d¤?¯	  N  Y ¨$§¿ §]¾9"£ ¾ n]¯¤5£xn	§]¨f§¾ 7 
 2y#2](&'[GÁ%	b(*)2x&`%k!$2]+ %	b&*25GcCGEC46F+2]Cd('$%C25Gl'$C_(*)2y![E,(a26HE	+x!^2nwL'$(*)_(*)2bj%	!~!$%<w '^C#
G26»C'$('$%C,]±
*+!#" ` < À9¨ª¯¨ªÀ ¿"£ ¾ n¯¤?£ n 	§]¨$§L%	b"E	Cy'fG25E<! 7a'f,E/&1%kC2]&/kE, '[, %	b 7,Dc4*)(*)E	(/bj%&
E?!~! a'$C e7
mj'jq¢!f4?m q  = 7
mj'~'jq9!^(m q < "ª!$(]m   N  Y q $ ±
lA } Æ  Æ  "$$ lA Æ   :
*+!#"  	` < £3¤6'¦¥{¤6' "£ ¾on]¯¤?£9n 	§S¨f§"%	b«E	C'[G25E?! 7'[,9E /&1%kC2]&kE, '[, %	b 7,c4*)n(*)E	(bj%&
E?!~! a'$C e7
mj'jq¢!f4?m q  = 7
mj'~'jqeC%e+e%C%+'fE<!%b e!~'$25,'$C "ª!$(]m   N  Y q $ ±
8%(*2(*)E	("E	CFa&*25Gc4625G /&1%kC2]&"kE,3'f, '[,«E¢+9'$C'$+-E?! «&%kC2]&"kE, '[,]±
¼L)2/bj%	!~!$%<w '^C#ax&*%x%d, '$('$%CE	C,wL2]&{,L(*)2hc25,('$%Cy%	b0cC'fhc2]C25,*,]±

f:"bgh"W$!#!#" h7a  "¯¥{¤L°ª½d¤Àn]¨ª¤5¯°¾¿qp<¯¾À9¨ ¿$¿¤ n]£ /½ 	§n*¤6¤5¯¢¤?¦d¨  ¤6'ck0¨ª°ª½ ¨ª©5¤5¯9°j¤?£{À ¾£ '¤?£ 
¯pe¨1'¤ ¿¾	§6§S¤§{§§S¨ª¯¿v¤¢£¤ '¦¥6¤ '-"£ ¾on]¯¤?£
n§S¨f§ 
 _  g #  ¼L)29mr%C!$FqB&*25Gc4625G «&1%kC2]&kE, '[,"%	b
7  "r #   $  =   $   &   &      Á= $
wL'$(*)y&*25,x2546((*%e(*)2(*%({E?!G2]#&*2]2%&6G2]&L'[,
 DN  #   $ u=   & u=   \= Y 
¼L)2,2](  '[,-E?![,%(*)2y&*25Gc4625G «&1%kC2]&kE, '[,a%	b 7³wL'$(*)Á&*25,x2546(-(*%n(*)2!$26H'f46%#&{E	x)'[4%&6G2]&i,c4`)
(*)E	(e       ±.3r('f,4`!^25E&e(*)E	(9(*)2a&*25Gc46('$%C,cCG2]&-46%C, '[G2]&{E('$%Cu'$Cu(*)226HE	+ex!$2%b«(*)2
k2]#'^CC'$C#%	b0(*)2,2546(D'^%CE	&*2x2]&bj%&*+e25G'$C!$25,*,/,(*2]x, wL'$(*)  (*)E	CwL'$(*)(*)2'$C'^(D'fE<!kE,3'f,±




?  d     (     
 
   5<
Ô? 
<d 6
_  u  ?<.
    
<d  !#"   	 (do /	   	  m   q

?     
_?_d5Ô  ?    
	 ?	   ). 
	d!d)





 !.Ôd?   ?    
] (  .   	!	 ?   	
       N    	  	(/    m   q      N  Y  	o      	 (do /	 m   ¢q
        # 
   ! 
  
<d! ) 
	d #   W N
 DN  <  R  m  qI( V  V ( 	    m  q Y       m3   q  N  YYY
  #_d?   ? 
-\           	 
    "Wf: _0  <  N  	o      	 (do /	 m     N  Y q
        N  YYf:o  f+   
 "VXKZ$T  $ 3rC(*2]&*·j&`25Gc46('$%C










46%C, '[,(%	b!~'$C25E	&46%+9k'$CE	('$%C, %	b(`)2/!^%	wL25,("x%d,*, '$k!$29+e%C%+'fE<!f,C2]25G25G(`%e#2]C2]&{E	(`2(*)2/'[G25E?!r±
3r(/,c}i4625,C%<w_(*%a4]E?!~! ¤6'¦¥{¤ ! ¤5°E	("(`)22]CG%	b "£ ¾on]¯¤?£  	§]¨f§B(*%e#2](/E9&*25Gc4625G /&1%kC2]&"kE, '[,]±
h   ghf:"b!$
"   0 hFf Ffz$ _  "Wf    <Ô»&{,D(&*2]+-E	&*a%C(*)2946%+ex!$26Hd'$(F%	bB(*)29E?!$·
#%&D'^(`)+ '[,L(`)E	(0'$(L'[, '$C(*&'$C, '[4]E?!~!$F)'$#)I±B²y%&*2E4]46c&{E(*26!$F7'~bB¶'f, (*)2Cc+9k2]&L%	bI'$CG2](*2]&`+9'$CE	(*25,/E	CG9(
'[,(*)29+-E<Hd'$+9c+ G2]#&*2]29%	bL(*)2¢'^Cxc(?7I(*)2e46%+ex!$26H'$(3F%	bB(`)2E<!^#%&'$(*)+ '[,
(  * p @ 0 7E?!$(*)%c#)y'^(G&`%x,
(*%c(   * p 0 wL'$(*)-,%+e2E,`,c+ex('$%C,U%C9(*)2 '$Cxc(ECG%Cg(`)2B'$+ex!$2]+e2]C({E	(D'^%Cm3,2]2  =(" 7* 2546('$%C " 
jq{±U¼L)25,2
26Hx%C2]C('[E?!B46%+ex!$26Hd'$('$25,E	xx!$Fk%(*)'$Cy('$+e2gE	CG,DxE4627k254]E	c,2¢(*)2]FE	&*2&*26![E	(`25Ga(*%e(*)29, ',]2%	b0(*)2








cCG2]&46%C, '[G2]&{E	('$%CywL'~!~!!$25EG¶(*%eE9Cdc!~!0&*25,c!$(  (`)'f, !$25EG,(*% 5Bc4`)k2]&*#2]&9 , ,SC%&*+-E?!,(`&{E	(*2]#F*.±
</C%(*)2]&«G'$&*2546('$%C¶'[,"(*%9(*&`FiE	CGa2]2]x(*)2, ',]2%	b0(*)2x%	!$FdC%+'fE<!f,E,0!$%	w E, x%d,*,3'^k!$2  (*)'[,L!$25EG,(*%
(*)2,],Dc#dE	&«,(`&{E	(*2]#F*.±)± )± = ±  ¾£6À ¿§]°j£6°j¤+p¼L)'[,,D(*&{E	(*2]#F"'[,Q+-E?'$C!$Fg4`)E	&{E46(*2]&D'f,D25GkF/'^(6,E	k'~!~'$(F(*%"#2](I&'[G¢%	b,DF ]F#	'$25,U(*)E	(
wL'~!~!k2«&*25Gc4625G(*%]2]&*%E,B,%%CeE,0x%d,*, '$k!$2± 2 »&{,(B&`254]E?!~! 5 c4*)k2]&`#2]&19 ,X&*25,c!$({,Ubj%&0(*)2/46%+e+9c({E	('$z2
4]E,27k26bj%&*226H(*2]CG'$C#(*)2]+ (*%eEG+9'[,*,3'^k!$2 " &`2E?!$#2]k&{E,]±
 ¾À9À9¦° °j¨[©?¤e¥ 	§S¤  ¼ w%e46&'$(*2]&D'fEaE?!~!$%	wc,"(`%g25E, '~!^F&`2132546("cC'$C(*2]&*25,(D'^C#,DF ]F#	'$25,]±
 2L»&6,(B&*254]E<!v!I(wL%x&*%x%d, '$('$%C, (*)E	(Q13c,(D'vbjF9(*)25,246&'$(*2]&'[Eb|&`%+  =5@ 74B)E	x(*2]& =  
r±Xm3¼L)2/&*25,c!$({, E	&*2
E?![,%ex&`%<z25G'^C  : 7W4B)E	x(`2]& %
r±~q

f:"bgh"W$!#!#" h7aW I¾£¯p  ¨[£¾  ¾¿ p	¯¾À9¨ ¿®§/m    q%
![46+ymj!$(]m  q  !$(6m  q*q  !^(?m  q!$({m  q   x%	!$FIm    q   v -   
£¾?¾  A 2](  E	CG  k29,c4`)(*)E	(
!f46+ymj!$(]m  q  !$(6m  q*q  !$(]m  q!^(m  q m @  q
¼L)2]CI7
 x%	!$Fm    q  ![4	m  q !f46+¶mj!$(]m  q  !$({m  q`q!$(5m  q   !f4m  q ![46+m !^(m  q  !^(6m  q*q!$(]m  q 
 ![4	m  q!$({m  q   ![4	m  q!$({m  q 
 !$+ym  qm   !$+m  q`q  !$+m  qm   !$+ym  q*q m @= q
¼L)2y)dFx%(`)25, '[,m @  q'$+ex!~'$25,a(*)E	(9!$+ym  qgE	CGn!$+ym  qgG% C%(a)E?z2(*)2,*E	+e2a'$CG2](*2]&*+'^CE(*25,E	CG
(*)2]&*2 'f,¶C%\4]E	C4626!~![E	('$%CÔk2](wL2]2]C(*)2 (*2]&`+-,a%	bg(`)2![E,(G'~I2]&*2]C462± ¼L)2]CI7!^+¶m  x%	!$Fm    q*q¢'f,¶26'$·
(*)2]&L!$+ym  q!$+am   !$+ym  q*q0%& !$+m  q!$+am   !$+m  q*q6±
lA } Æ  Æ  "$$ lA Æ    Ò cxx%,27w '^(`)%c(L!$%d,*,L%b#2]C2]&6E?!~'^(F7(*)E	(LwL2E	&*2/'$C(`)2/»&{,(«4]E,D2±B¼L)2]C
 2 m  q    2 m  q  
F'^26![G,
 2 m  qm    2 m  q`q   m  2 m  q   qm    2 m  q*q 	'$+9'~![E	&!$F7
 2 m  qm    2 m  q`q  v m  2 m  q   qm    2 m  q*q 
*Q'$CE?!~!$F7I,c+e+9'$C#ek%(*)&`25,c!$({,LF'^26![G,  x%!^FQm    q   v -    z

f:"bgh"W$!#!#" h7aaWj §]¤5° ¾ ¾¿ p	¯¾À9¨ ¿  ¨f§-"£ ¾ n¯¤?£ n 	§S¨f§¨ ¯'-¾¯¿qpe¨  S¾£ ¿ª¿m    q <  
mj'jq¤5¨ª°ª½d¤5£  x%!^FQm    q    
mj'~'jq¾£°ª½d¤5£¤9¤r	¨$§]°ª§  <  '¨$§]°j¨ª¯¥5°*]£¾À  ¯'  §S¦¥]½°ª½ °
!^(?m  q R !f46+ymj!$(]m  q  !$(*m  q`q -  x%!^FQm    q    -  x%	!$FIm    q   
¼L)25,2x&`%x%d,3'^(D'^%C,«E	&`246%Cdz2]&*(*25G'$Cd(`%-46&'$(*2]&'[EaE, bj%	!~!^%	w«,±

 f #If #" j §p   p+pm  .   5q"¦¯'¤?£"¥6¾¯§]¨1'¤5£ °j¨ª¾¯S'¦£{¨ª¯  "¦¥]½In`¤5£ ¤?£  § ¿¾£{¨ª°ª½dÀ À lpn*¤/§ <¨  ¤ '
	§§]¾5¾¯ 	§
![46+mj!$(]m  . q  !$({m  ?q*q  !$(?m  . q!$({m  ?q 

 f #If #" aWj §p   p+pm  .   5q"¦¯'¤?£"¥6¾¯§]¨1'¤5£ °j¨ª¾¯S'¦£{¨ª¯  "¦¥]½In`¤5£ ¤?£  § ¿¾£{¨ª°ª½dÀ À lpn*¤/§ <¨  ¤ '
	§§]¾5¾¯ 	§°ª½¤5£¤9¤r<¨f§]°ª§  4 §S¦¥]½°ª½ °
!^(m  2 q R ![46+ymj!$(]m  . q  !$(6m   q*q kU½d¤?£3¤n`¾°ª½§p  p¨ª¤]§/m  .   2 q¯'am  2   ?q/½ ©5¤ ¿~£¤ l'lp9n`¤{¤?¯['¤ ¿~° k0¨ª°ª½
<!^#%&'$(*)+ > '$+ex!$2]+e2]C({, 5 c4`)dk2]&*#2]&19®,E<!^#%&'$(*)+ (*%e46%+xc(*2«&`25Gc4625G «&%kC2]&LkE,25,LE	CG,'$x,"E
,F ]Fd#F-w")2]Cy26'$(*)2]&46&D'^(`2]&'$%C'[,",*E('[, »25G±
¼L)29bjcC46('$%C,  £{¨ª°j¤5£6¨ª¾¯E	CG  £6¨[°j¤?£{¨ª¾¯9&*2](*c&*C (`&*c29'~b"(*)2-46%&*&`25,x%CG'$C# 46&'$(*2]&'$%C 'f,9,*E('[, »25G7
brE?![,2%(`)2]&*wL'[,2±B¼L)2]Fa(*25,(w")2](*)2]&"(*)2,DF ]F#FacCG2]&46%C,3'fG2]&6E	('$%C+aE5Fak29,'^xx25G±
5 25, '[G25,]7"%C2)E,9(`%³4*)%%d,2ywL'$(*)\w)'f4`),F ]Fd#F%C2,)%c![G_G25E?!«»&6,(5±_¼L)'[,9'[,(*)2#%E?!«%	b(*)2
bjcC46('$%C ! ¤5¿~¤6¥5° 7¨[£6±&5 c4`)dk2]&*#2]&ECG Á'$C!$2]&",)%	wL25G¢'$C9 " 
(`)E	(E/#%%Ge,26!$2546('$%Ca'[,0(*%9G25E?!wL'$(*)a(*)2










?  d    (     
 
   
_  \d    	d< 	!
"  5<
     
	  !#"   	 (do /	 (   !] 	  2 ;  V 	m¢q




    	 (o /	   	  m3¢q




"  d    	d 
! 
     	 " 
	
2 DN m  .   ?q R = w V y  w 4 Y
     d 
   <d 
!
&	d?
   2   Nm  .    q    	  	(/   ; V m 2  q
2  2  N m  .   ]q Y#  V  	  V 	 = m 2  9q "bf   V  	  V 	 m*m  .   ]q 32  9q b N  	o      	 (do /	 m  x%	!$Fm  .   q  q
    (     
 
 
"\ (  
?d 
 Ô 5   <
 
5
 	         
  _ W N
    N  Y
4  4  =
       _            ! (   
]* 	d 
!
2  2  N m  .   2 q R = w V y 4 YYYY
  
-d<Ád?   ? _? 
		 ÔQN  <  R    -   N  Y   Yf:o  f+   	 (do /	   	  m     q
 "UV0KZfT) $ +L25Gc4625G /&1%kC2]&"kE,3'f,
 	§]¤/¾ l'À9¨f§{§]¨n]¿~¤ "£¤¿¤ n]£ 	§
  2")E?z2L,)%	w"C9(*)E	(0(*)2"46%C462]x( %	b&*25Gc46(D'^%Ce26Hd'[,(6,U'$C-EG+9'[,*,3'^k!$2
" &*29E?!$#2]k&{E,]±:<"!$#%&'$(*)+-, )iE	CG > 4]ECC%("k2¢'$+ex!$2]+e2]C(*25G E,(*)2]FE	&`2/'^C ,c4`) E9C%C·r46%++gc(6E	('$z2
4]E,27, '$C462,D%+e2%	b0(*)2&`25,c!$({,"(`)2]F-&*26!$F%Cy+-E	246&`c4`'fE<!c,2¢%	b0(*)246%+e+9c({E	(D'^z'$(F± 2x&`%462]25Gy(*%
,)%	w)%	w_(*%e#2]C2]&6E?!~'f,D2(*)2]+ (`%e+-E	2(`)'f,'^+x!^2]+2]Cd({E('$%Cx%d,*,3'^k!$2±
*Q'$&{,(57w2x&`%<z2%CE	C26HE	+ex!$2¢(*)E	(i4B&D'^(`2]&'$%C = '[,w"&*%C#'^C(*)2C%C·r46%+e+9c({E	('$z24]E,2 +E	(!^25E,(
wL'$(*)yC%e%(*)2]&L)Fdx%(*)25, '[,]±
 _  g #  A 2](  E	CG ¢ ¬ ^ '$Ce(*)2" &*2«E?!$#2]k&6E	 "r  ¬ ^ $ %C9w")'[4*)ewL2"4`)%d%d,D2(`)2B!$26H'[46%#&{E	x)'[4(*2]&*+Ô%&{G2]&0,c4`)9(*)E	(0¬ ^ \Q±¼L)2]CI7(*)2,F ]F#F  x%	!$FQm    q25hcE?![,0¬ ^     = w")'[4*)9'[,Q'$&*&*25Gc4`'$k!$27kc("C%(]2]&*%±
¼L)2xE?'$&¢m3  ¬ ^ q0'[,"(*)2]CE46%cCd(`2]&*·j26HE+ex!$2%	b4B&'$(*2]&'$%C = '$C(*)2C%C·r46%+e+9c({E	('$z24]E,2±
_)2]CE	CE<!^F, '$C#(*)2x&*%%	b%	b4B&'$(*2]&D'^%C = 7X'$(iE	xx25E	&{,(*)E	(e(`)225hcE?!~'^(F m @= q)%	![G,%C!$Fu'~b(*)2
!$25EG'$C#-(`2]&*+-,X!$(]m  q0E	CG!$(]m  qB46%+e+9c(*2±t<«Ca'[G25E¢'[,L(`)2]&*26b|%&*2«(`%gEGGa(*)2/)Fdx%(*)25, '[,L(*)E((`)2/!^25EG'^C#
+e%C%+9'[E?![,"%	b  E	CG  ,)%c!fGy46%+e+9c(*2±0¼L)'[, !^25EG,"(*%(*)2/b|%!v!$%	wL'$C#a26HE	+x!^2±
 _  g #  A 2]( Á  uE	CG y \¬ ^ '$C\E	C " &*2E?!$#2]k&{Eykc'~!$(e%C³Ey,2](9%	bL'$CG2](*2]&*+9'$CE	(*25,'$C4`!$cG'^C#uE	+e%C#d,(%(*)2]&6,E	CG ¬ ^ ± n2-E,*,c+2e(*)E	( ECG  E	&*2e(`)29!$25EG'$C# +e%C%+'fE<!f,%	b E	CG  &*25,Dx2546('$z26!$FE	CGe(`)E	(B(*)2]Fa46%+e+9c(*2±  2E,*,c+e2/E?![,%9(*)E	(BC26'$(*)2]&/eC%&"¬ ^ E	xx25E	&{,X'$C(*)25,2!$25EG'$C#e(*2]&*+a,]± m3¼L)'[,U'[, x%d,`, '$k!^2/bj%&X'^C,D({E	C462'^C	 "r      ¬ ^  ¬ /  ¬  $ wL'$(*)   ¶ECG ¢  ¬ ^E	CGE	CEG25hcE(*29(*2]&*+ %&{G2]&5±~q¼L)2]CI7  x%!^Fm    q  m  ´q   m  u¬ ^ q     Ô¬ ^ 7IE	CG(*)2]&*2/'[,C%-, '$+ex!~'~»4]E	('$%C'$Cy(*)'[,Lx%	!$FC%+9'[E?!r±
8%<w¢7 x%	!$FIm    q  v   u¬ ^  =   = 7w)'f4`)'[, '$&*&`25Gc4`'^k!$2ekc(/C%( ]2]&*%±
lA } Æ  Æ  "$$ lA Æ    g
5 25, '[G25,]7  x%	!$FIm    q    ¬ ^   ¬ ^  v = 7w)'f4`)'[, '$&*&`25Gc4`'^k!$2ekc(/C%(]2]&`%±¼L)2"xE<'^&/m     ¬ ^ qQ'[,B(`)2]CiE46%cC(*2]&*·j26HE	+ex!$2%	bt4B&'$(*2]&'$%C = '$Ca(*)2"C%C·r46%+e+9c({E	('$z2«4]E,2±
¼L)2]&*26bj%&*27'^(,2]2]+-, (*)E	("(*)2]&`2'[,"C%)%x29%	b0#2]C2]&{E?!~'[, '$C#4B&'$(*2]&D'^%C = 26H462]x(«w)2]C2]z2]&*Fa'$CG2](*2]&`·
+9'$CE	(*2'$C  46%++gc(`25,Bw '^(`)2]z2]&*F'$CG2](*2]&*+9'$CE	(`2'$C  ±

f:"bgh"W$!#!#" h7aIi ½¤5¯¤5©?¤5£6pe¨[¯'¤5°j¤?£{À9¨ª¯ °j¤9¨ª¯  ¥6¾À9À9¦d°j¤§ k0¨ª°ª½i¤?©5¤5£6pa¨[¯'¤5°j¤?£{À9¨ª¯ °j¤9¨ª¯  
![46+ymj!$(]m  q  !$(6m  q*q  !^(?m  q!$({m  q   x%	!$FIm    q   v -   
£¾?¾ a<,a'$C (`)2 46%+e+9c({E	('$z2 4]E,27/(*)2]&`2'[,C%4]EC4626!v![E	(D'^%C k2](3wL2]2]C(`)2 (*2]&*+-,a%b  x%!^FQm    q6±
8%<w¢7d25E4*)x%d,*, '$k!$29&*25Gc46('$%CkF  %&  C2]25G,"(*%9+9c!$('$x!$F(*)2x%	!$FdC%+'fE<!cCG2]&«46%C, '[G2]&{E	('$%CykdFE
+e%C%+9'[E?!'$C9'$CG2](*2]&*+9'$CE	(*25,X%	b(`)2"%(*)2]&0%C2±0¼L)2]&`26b|%&`27	2]z2]&*F(*)'$C#)E	xx2]C,BE,Q'$Ce(*)2/46%+e+9c({E	('$z2
4]E,27w")2]&*2  x%!^FQm    q   v -    z

 f #If #"   j § p  p +p/m  .   q¦¯'¤?£L¥{¾¯§S¨7'¤?£6°j¨[¾¯ '¦d£6¨ª¯   ¦¥]½Fn*¤?£ ¤5£  § ¿¾£6¨ª°ª½dÀ À lp
n`¤"§ <¨  ¤ '
	§§]¾5¾¯ 	§¤?©5¤?£ pe¨ª¯'¤5°j¤5£6À9¨[¯ °j¤9¨[¯  ¥{¾ÀgÀ9¦°j¤]§
k0¨ª°ª½¤5©?¤5£6pe¨[¯'¤5°j¤?£{À9¨ª¯ °j¤9¨ª¯  ¯'
![46+mj!$(]m  . q  !$({m  ?q*q  !$(?m  . q!$({m  ?q 




 f #If #" a  j § p  p +p/m  .   q¦¯'¤?£L¥{¾¯§S¨7'¤?£6°j¨[¾¯ '¦d£6¨ª¯   ¦¥]½Fn*¤?£ ¤5£  § ¿¾£6¨ª°ª½dÀ À lp
n`¤"§ <¨  ¤ '
	§§]¾5¾¯ 	§°ª½¤5£¤9¤r<¨f§]°ª§  4 §S¦¥]½°ª½ °
!^(m  2 q R ![46+ymj!$(]m  . q  !$(6m  ?q*q kU½d¤?£3¤[n`¾°ª½y§ p  p ¨[¤§m  .   2 q ¯'ym  2    q¢½ ©?¤ ¿~£3¤ l'lp[n`¤6¤5¯ '¤ ¿~° k0¨[°ª½+¯'¤5¨ª°ª½d¤?£g¯¾S?   ¤ £*§¨ª¯ ¯p

¾°ª½d¤xkU½d¾¿~¤e¥?¦d£6£¤5¯° ¿~¨$§]°0¾ ¤?¯¤?£6°j¾£*§B¾£¯¾g    ¤ £`§¨[¯ ¯p   ¾9°ª½d¤xkU½d¾¿~¤9¥5¦£{£¤?¯°¿~¨$§]°B¾  ¤5¯¤5£ °j¾£`§





 ¾À9À9¦° °j¨[©?¤e¥ 	§S¤  n2&*254]E?!~!)2]&*2¢(*)2,(*&{E(*2]#Fex&*25,D2]Cd(*25Gi'$C. = )%
r±
<!v!,DF ]F#	'$25,Uw"E?'$('$C#/b|%&U(*&*25E(*+e2]C(E	&*2L({E	##25GwL'$(*)9(*)26'$& ,],Dc#dE	& .  ,%E	&`2B(*)2Lx%!^FC%+9'[E?![,X(*%«&`25Gc462
wL'$(*)I±"¼L)'[,/,c#dE	&+e%&*2%& !^25,`,/&*2]x&*25,2]C({,L(*)2¢Cdc+9k2]&«%	b0+e%C%+9'[E?![,L'$C(*)2x%!^FC%+9'[E?!r±+L25Gc46('$%C,
E	&*2Lx2]&b|%&*+e25G9%Ca,F ]F#	'$25,0w '^(`)9!$%<wL25,(B,Dc#dE	&U»&{,(?7dE	CG9w '^(`)ex%	!$FC%+9'[E?![, %	b!$%	wL25,(B,c#dE&BE,0&*25Gc462]&6,]±
<"(L(*)2/k2]#	'$CC'$C#%	b(`)2E?!$#%&'$(*)+7(*)2,Dc#dE	&L%	b25E4`)x%!^FC%+9'[E?!Q'f,,2](L(*%¢'^(6,L(*%({E<!G2]#&*2]2± ¼L)2]CI7
(*)2/bj%	!~!$%<w '^C#a&*c!$25,/E	&*2/bj%	!~!^%	wL25G25E4*)('$+e2EC%x2]&{E('$%Ck2](3wL2]2]Cx%	!$FdC%+'fE<!f,'[,x2]&bj%&*+25Gµ
m  q  	m  q 	m  q
	m    q  +-E?Hm6	m  q  m  q*q
w")2]&*2m  q'[,0(*)2",c#E	&%b  ± m38%(*2 (*)E	(U'~b, '$+ex!~'~»4]E	('$%C%4]46c&{,Q'$C-E,c+y7	'$(U'[,0C%(U({E	2]C¢'$C(*%E4]46%cC(
'$C(*)2,Dc#dE	&5±~q
i        TV \	
% :k#$ 
   2](%	bx%	!$FdC%+9'[E?![,   	!
" 	!
"    	!
- 	!
"
m¼I2]&*+ %&{G2]&]q m   q m   q m (  q m (  q
4 F4`!~'[4&+L%%({, @ )  ± ;@  ±  >   ± =5;@  ±  =("
4 F4`!~'[4&+L%%({, @  ± ;@  ±  @@  ± =5;@  ±  
4 F4`!~'[4&+L%%({,)) ± ==(" = ± =5@@ = ± '	"	" = ± : "	"
4 F4`!~'[4&+L%%({,) = ± '	"	" = ±  >  ± =  = ± 
/2]&{G(  > ± >  @ ±  =(" =5@ )± ==(" = ) = ± ) ;@
.0E&{E	+4Bc&`z2 @ ± @=(" )± ) >  " ) ; ± :<>  %) ' ± >=("
M  "P  /¼ '$+e25,%	b0(*)2(*25,(6,LwL'$(*)%c&"xE4*	E	#25,"E	CG¶wL'$(*)(*)2 	!
" xE4`<E	#2
8/E	+e2%	b0(*)2,2]( A '[,(/%	b0x%	!$FC%+9'[E?![,
4BF4`!~'[4&+L%d%({, @ ) N  .   / */.  *   & Y
4BF4`!~'[4&+L%d%({, @ N  .   / */.  * u= Y
4BF4`!~'[4&+L%d%({,)) N  ./    */.             9         $ Y
4BF4`!~'[4&+L%d%({,) N  ./    */.             9       u= Y
/2]&{G(  N @>   @       =    / @    @   Á=  >    = )      = o 
>   & \= )   &   @   !) > *  )      =       >    :     =  " o Y
.0E	&6E	+4Bc&*z2 N  &    8            r   Y
0M  "P  .U%	!$FC%+9'[E?![,c,25Gb|%&"(*)2(*25,(6,
 	§]¤"¾l'Àg¨f§6§S¨n]¿~¤"£3¤¿¤ n£ 	§   2X'^+x!^2]+2]Cd(*25G(*)2",c#dE&,(`&{E	(*2]#F'$C9(*)2"46%Cd(`26H(U%	b%c&BEG+'f,`, '$·
k!$2" &`2«E?!$#2]k&{E,± ('~!~! 7wL2"&*26»C25G(*)2«46%C462]x(%bQ,Dc#dE	&5µ'^C,D(*25EG%	bE¢, '$C#	!$2"'$C(*2]#2]&57wL2"G'f,D('$C#c'[,)25G
E/·r,c#dE&E	CG9E ?·r,c#dE	&5±  2B)E?z2 C%(046%+e2L(*%'^C(*2]&*25,D('$C#&*25,c!$({,UF2](57?kc(0wL2B)%x2L(*%«(6E	2EGz<E	C({E	#2
%	bB(*)2b E46(«(*)E(G2]z26!$%x'$C#y(*)2x&*%Gc46( + ? /  +  ? /  !$25EG,(*%-Ex%	!$FC%+9'[E?!Bw")%,29Cdc+9k2]&%bB(*2]&*+-,
G2]x2]CG,/%C!^F%C ' E	CG %  ± ¼L)2]&*26bj%&*27wL2,c##25,(L(*)2/b|%!v!$%	wL'$C#,(*&{E	(`2]#Fµ G25E?!»&{,("wL'$(*)y(*)2,F ]Fd#'^25,%	bU!$%<wL25,(?·r,c#dE&  &*25Gc462'$Cx&D'^%&'$(3FakF-x%	!$FdC%+'fE<!f,/%b!$%	wL25,("·r,c#dE&5±
b 




" %	b"(*)2    	d	 xE4`<E	#29'$C´²E	x!$2!^2](6,c,¢)%x2(*)E	(57UE?b|(`2]&g,%+2g+%&*2
%x('$+9'[,*E('$%C%	bB(*)2e46%G27wL2946%c![G E4`)'^2]z2brE,(`2]&«('$+e25,wL'$(*)%c&xE4`<E#25,"(`)E	CwL'$(*)(*)2    		
xE4`<E	#2  wL2E?!$&*25EGFa%k({E?'$C25G,`E	('[, brE46(*%&*F&*25,c!$({,%C,%+e2,D2]({,L%	b46%+e+9c({E	('$z2x%	!$FdC%+'fE<!f, 
¼L)2026H2546c('$%C9('$+e25,%	b%c&I(`25,({,I4]E	Ck20bj%cCG/'$C9¼E	k!$2"E	CG(`)2B46%&*&*25,x%CG'$C#,D2]({,%	bx%	!$FC%+9'[E?![,
'$C ¼E	k!$2 @ ±/mZ*%&"25E4`)%	b0(*)2(`25,({,]7(`)2'$CG2](*2]&*+9'$CE	(`25,/cCG2]&46%C, '[G2]&{E	('$%CywL2]&*2gE?!~!U'$CG2](*2]&*+9'$CE	(*25,
E	xx25E	&'$C#e'$Cy(*)2,2]("%	b0x%!^FC%+9'[E?![,]±^q
3rCu(`)25,2({Ek!^25,7BwL2ax&*25,2]C(e(*25,({,%	b«%c&    	 
- xE4`<E	#2ECG%	b²E	x!$2$9 , 	!
" x&`%4625Gc&*2±
¼L)2]Fe)E?z2k2]2]Cx2]&Db|%&`+e25Ge%CiE0/254<!$x)E "  )  wL'$(*) " )d² %b+2]+e%&*F±t<,B26Hx2546(`25G7(*)2/('$+e25,
'$C (  +\xc&*2!$26H'f46%#&{E	x)'[4¢(*2]&*+ %&{G2]&+E	&*2+9c4`)a!$%C#2]&/(*)E	C(*)%d,D2/'^C   +\(*%({E?!G2]#&*2]2¢%&{G2]&5±
¼L)2&{E('$%d, k2](wL2]2]C(*)2G'~2]&`2]Cd(«,D2]({,L%	bx%	!$FdC%+9'[E?![,«E	&`2C%(L(*)2,*E	+e2bj&*%+ %C2,F,(*2]+ (`%EC%(*)2]&57
w")'[4`)'[,Gc2e(*%a(*)2¢b E46(/(*)E	(/(*)2e,26!$2546('$%C³,D(*&{E	(*2]#'^25,'$+ex!$2]+e2]C(*25GwL2]&*2eG'~I2]&*2]C(5±5 c((*)2]&*2¢'[,/C%
E,(`%C'[,)'$C#-&*25,Dc!^(?±
> ±R $ *"P*$/PNTdMTIZªV0NuV#V PKMTIZªV0NV0N! V%"<VXNV%$ ZªO!YINOTIZªV0N
 2ax&*%462]25G(*%G25,*46&D'^k2%c&¢'$+ex!$2]+e2]C({E	('$%Cu%bEC³26I2546('$z2E	&D'^(`)+e2]('[4e%C³)%	!$%C%+9'[4b|cC46('$%C,
E	CGa(*%#	'$z226HE+ex!$25,"%	bB46%+exc(6E	('$%C%C)%	!$%C%+9'[4bjcC46('$%C,]±
 2/»&{,D( G25E<!wL'$(*), '$+ex!$2g4`!$%d,Dc&*2%x2]&{E	('$%C,E,",c+ E	CGax&*%Gc46('^C 2546(D'^%C > ± = ±¼ )2]FiE	&`2kE,25G








'$Cd(`2]#&{E?![,]±¼L)'[,E<!^#%&'$(*)+-,¢E	&*2ekE,D25G%C³G'[E	#%CE?!r±*Q'$CE?!~!$F7U'$C  2546('$%C > ± @ 7IwL29#	'$z2E	C 26HE	+ex!$2e%	b
46%+exc(6E	('$%Ca'$C(*)2EG+9'[,*,3'^k!$2" &*2E?!$#2]k&6E 	 " 	 ^  ¬ ^ $ ,)%	wL'$C#9(*)E	(",2]z2]&6E?!E?!$#%&'$(*)+-, x&*25,2]C(*25G'$C(*)2a(*&{EG'$('$%CE<! 4]E,2a%	b")%	!$%C%+9F26H(*2]CG (`%(*)'[,946%C(*26H(?±¼L)'[,¢26HE	+x!^246%+exc(`25,(`)2-#2]C2]&6E	('$C#
bjcC46('$%C 	    %	b0(*)25 26!~!Cc+9k2]&{,7w")'[4*)¶'[,«462]&*(6E?'$C!^FC%(«¬e·ª»C'$(*2± %+e20%b(*)2026HE+ex!$25,U#	'$z2]C'$C(`)'f,U,2546('$%C!$25EG¢(*%«,%·r4]E<!v!$25G¦°j¾À °j¨ª¥«°ª½d¤6¾£¤5À¢§]±&5 F(*)'[,Qw%&{G,]7]wL2
G%C%( +e25E	CeE/(*)2]%&*2]+ (`)E	(0)E,BE46(*cE?!~!$Fgk2]2]C9bjc!v!$Fex&`%<z2]Cgw '^(`)-E46%+exc(*2]&?±¼ )2"+-E?'$CexE	&`(0%	b25E4`)
%	b"(*)2ex&`%d%	br,/%	b"%c&9E	c(*%+-E('[4(`)2]%&*2]+-, +u»CG'$C# 25hcE	('$%C,¢G26»C'$C#³Ez2546(`%&*·r,xE4629%	b")%	!$%C%+9'[4
bjcC46('$%C, +\)E,Lk2]2]C-x2]&bj%&*+e25G%C-E946%+exc(`2]&57kc(L+9'$C%&L46%+exc({E	(D'^%C,B(`)E	(46%c![Gk2E	c(*%+aE	('[,25G
)E?z2C%(5±  ('~!v!r7wL2'$C(*2]CG(`%9'$+ex!$2]+e2]Cd((`)2+9'[,*, '$C#xE	&*(+\)ECG!v'$C#a'$C'$('[E?!B46%CG'$('$%C, +u'$C %&{G2]&/(*%
%k({E<'^Cabjc!~!$FE	c(*%+-E	('[,25Gax&*%%	br,L%	b(`)25,2(*)2]%&*2]+-,]±
</C\'$+ex%&*({ECd(&*2]+aE	&*u)E,a(*%k2G%C2³E	k%c(-(`)2b|%!v!$%	wL'$C#\E?!$#%&D'^(`)+-,]± ¼E	'$C#\EGz<ECd({E#2%	b
.0&`%x%d,3'^(D'^%C = ± @ 7I(*)2ax&*%4625,*,¢%	b"(*)25,2E?!$#%&'$(*)+a,/'[,¢(*%»CG%x2]&{E	(*%&{,'$C\E, '$C#	!$2hcE, '$·rG'~2]&`2]Cd('[E?!
'$CG2](*2]&*+9'$CE	(`2z<EC'f,D)'^C#'$Cu(*)2)%!^%C%+9'[4b|cC46(D'^%C\cCG2]&-46%C,3'fG2]&6E	('$%CI±\¼L)2]&`26b|%&`270C% 25hcE	('$%C
'$Cdz%	!$z'$C#46&*%d,*,·rG2]&D'^z	E	('$z25,4]E	Ck2bj%cCGawL'$(*)y(*)2]+7E	CG'$Cbj%&*+-E('$%Ca'[,L!$%d,(kdFa(*)25,29E?!$#%&'$(*)+-,±
<,0E	C26HE	+ex!$27dE,*,c+e2L(*)E	(U(*)2Lc,2]&0w"E	C({,Q(*%46%+exc(*2L(*)2",c+ %	b(wL%"bjcC46('$%C,0aE	CG ±u3 G25E?!~!$F7
(*)2/c,2]&L(*)2]C'^Cxc(6,L)%	!$%C%+9'[4/,F,(*2]+-, #2]C2]&{E('$C#g(`)2L'[G25E?![, 7 ] ECG 7  E,BG26»C25GakF-8%({E	('$%C5± : ±¼L)2]CI7(`)2c,2]&«E,,b|%&"E9)%!^%C%+9'[4,F,(*2]+ G26»C'^C#7 ]   ± ('~!~!r7k254]E	c,2%b(*)2/'$C(*&'$C, '[4¢wL25E	dC25,`,L%	b(*)29E?!$#%&'$(*)+a,L(*)E	("E	&*2/'$Cz%	!$z25Gi'^C(`)2g,c+7(*)2¢)%	!$%·
C%+9'[49,F,(*2]+-,(*)E	(/(*)29c,2]&&*254626'$z25,¢G26»C25,E	Cy'[G25E?! 7(*)E	('[,,+-E?!~!$2]&(*)E	C 7 ]   7%&/25hc'$z<E<!^2]C(!$F7%&L![E	&`#2]&«,2](/%	bB,%	!$c('$%C,]±23rCy%(*)2]&"wL%&{G,7(*)2E?!$#%&D'^(`)+-,"c,D25Ga'$Cd(`&*%Gc462¢xE	&{E,3'^(D'f4b|cC46(D'^%C,]±87%	w"·
2]z2]&57x&*%	z'[G25G,c}i4`'$2]C(!$F+-E	CFe'$C'$('[E?!B46%CG'$('$%C,%CiE	CG I7(*)2c,2]&«4]ECG2](*2]&*+9'$C2w)'f4`)%	b0(*)2
,%	!$c('$%C, '[,«I±
*Q'$CE?!~!$F7wL20&*254]E?!~!(*)E	(0¼E		E?FdE	+-E 9®,,DF,(`2]+ ¯'[,E	k!$2L(*%"x2]&bj%&*+Ô+e%d,(I%b(*)2 %x2]&6E	('$%C,UG25,*46&'$k25G
'$C(*)2,D25hc26!r7E?!$(*)%c#)yC%( '^C(*)2#2]C2]&{E?!~'$(3F%bEG+9'[,*, '$k!$2 " &*2E<!^#2]k&{E,]±Lm  2]2  " 
E	CG  : 
r±~q
W Sf   o!7 _ S"bghIf:_F!#"$  	'$C462+e%d,(a%	b(*)2 E?!$#%&D'^(`)+-,'$+ex!$2]+e2]Cd(y(*)2x&*%%	b ,%	be¼L)2]%·
&*2]+ = ± )E	CGn%	b«¼L)2]%&*2]+ = ± = 7U(*)2]F C2]25Gn(*%y»CG!~'$C25E	&-G2]x2]CG2]C4`'^2	,ek2](w2]2]C_mhcE,3'^·qG2]&'$z<E	('$z25,
%	bE	Cy26Hx&`25,*, '$%CI±n2»&6,(«G2]({E?'~!B(*)29E?!$#%&'$(*)+ (*%a%k({E?'$C,c4*) G2]x2]CG2]C4`'^25,'$C  2546('$%C > ± = ± = ±8*c&*·
(*)2]&*+%&*27(*)29E?!$#%&'$(*)+a,L»CG¶(*)25,2gG2]x2]CG2]C4`'$25,%C!^Fk254]E	c,2eE?!~!BG2]&'$z<E	('$z25,E&*2&*25Gc4625Gy+e%Gc!^%
(*)2'[G25E?![,gG26»C'$C# (`)2-)%	!$%C%+9'[4b|cC46('$%C,'$Cz%	!$z25G '^Cu(`)2e%&'$#	'$CE?!"26Hx&*25,*, '$%CI±3 C  2546('$%C > ± = ±7
wL2i46%+e+e2]C(g%C´E	CuE?!$#%&D'^(`)+ (*%46%+exc(*2G2]&'$z<E('$z25,9%	bEC³26Hx&*25,*, '$%C\ECG&*25Gc462(*)2]+ +e%Gc!^%
'[G25E?![,9G26»C'^C#n)%	!$%C%+9'[4b|cC46('$%C,±"3 C 2546('$%C > ± = ± @ 7wL2e(*)2]C c,2(*)2-E?!$#%&D'^(`)+ %	b  2546('$%C > ± = ± 
(*%a'$+ex!$2]+e2]C(eE	&'$(*)+e2]('[4]E?!B%x2]&{E	(D'^%C,%C )%!^%C%+9'[4¢bjcC46('$%C,E	CG #	'$z2e26HE	+ex!$25,%	b"46%+exc({E('$%CI±
 2¢»CE?!~!$Fx&*25,2]C(E	CE?!$#%&'$(*)+ 46%+exc('$C#E)%	!$%C%+9'[4e,DF,(`2]+ ,*E('[, »25GykdFE	C E?!$#2]k&{E?'[4b|cC46(D'^%C
'$C 2546(D'^%C > ± = ± )±"<!$(*)%c#)(*)'[,9E?!$#%&'$(*)+ '[,9, '$+9'~![E	&e(*%y(*)2ex&*2]z'$%c,9%C25,]7Q'$(¢'[,C%(kE,25Gn%C(*)2
E?!$#%&D'^(`)+-,L%	b 2546('$%C > ± = ±±







x2]&Db|%&`+-,L26!~'$+9'$CE	('$%C%	b26Hx&*25,*, '$%C,/,c4`)E,"Qm6   6 	qBE	CGS? ^ m3  qIk2](3wL2]2]C(*)2/'$Cxc(/x%	!$FC%+9'[E?![,mj'$C(*)%d,D2 ,`'$CG2](*2]&`+9'$CE	(*25, .q6±,<,LE¢+-E	(`(*2]&B%	bQb E46(?7d#'^z2]C-x%	!$FdC%+'fE<!f,/E,LG25,*46&'$k25Gk26bj%&*27E	CdF!v'$C25E	&
46%+9k'$CE	('$%C%	bI(*)2'$Cxc({,"46%C({E?'$C, %C!$F ,6+e%C%+'fE<!f,.(*)E	("E	&`2"x&*%Gc46({, %	b(*)2,`'$CG2](*2]&*+9'$CE	(`25, .9(*%
k2¢26!~'^+'^CE(*25G±
¼L)2x&*%4625,*,%	b(*)29E?!$#%&'$(*)+ 'f,µ
i n      TV \	
% :k#$ 
  
mj'jqeEGGyC2]wÔ'^CG2](`2]&*+9'$CE	(*25,¢(*%a(*)29'$Cxc(x%	!$FdC%+9'[E?![,]70,c4*) E,  . bj%&(*)2 V   (*)25,2¢'$CG2](*2]&*+9'$·
CE	(*25,E	&*2C%((*%k2a26!~'$+9'$CE	(*25G70kc(¢({E	#(*)29'$Cxc(9x%!^FC%+9'[E?![,¢(*%2]2]xn(*&{E4`%	b"(*)2!v'$C25E	&
46%+9k'^CE('$%C,Lx2]&Db|%&`+e25G%C(`)2]+ 
mj'~'jqe&*2546%&{GÁE?!~!(*)2 ,6+%C%+9'[E?![, .%4]46c&*&'$C#'$C_(*)2y'^Cxc(yx%	!$FC%+9'[E?![,ECG\,ck,(D'^(`c(*2(*)2]+ kdF





m '^zq9(*)2]CI7L(*)2![E,D(-x%	!$FdC%+'fE<!cCG2]&46%C, '[G2]&{E	('$%CÁ'[,E !v'$C25E	&46%+gk'$CE	(D'^%C%b(*)2  . 9 ,w")'[4`)
G2]C%(*25,"E9z	E	C'[,)'$C#a!~'^C25E&46%+9k'$CE	('$%Cy%	b0(*)2/'$Cxc(«x%	!$FdC%+'fE<!f,±
¼L)2x&*%4625Gc&*2!^25E?z25,(*)2&*25,Dx%C, '$k'~!~'$(3F(*%eEGG¶(*)246%C,(6E	Cd(6,B(`%e(*)24]E?!~!~'$C#x&*%#&{E+e+e2±
3r(6,L26}i4`'$2]C46F46%c![G¶k2'$+ex&`%<z25G'^Cnm3E	( !$25E,(]q (3wL%9w"E?F,]µ (*)20x&*%4625Gc&*2,)%c!fG¢&*2546%&{G/(*)2B,c4]4625,*,3'^z2x'$z%({,IE	CG&*25Gc462B(*)20x%	!$FdC%+9'[E?![,U%C!$Fw")2]C(*)2]FE	&*2-46%C,3'fG2]&`25G (*%¶»CG³E¶C2]w x'^z%(57Q'$C,(*25EGn%	b"&*25Gc4`'$C# (*)2]+ E?!~!  (*)c,,%+e2-46%+exc(6E	('$%C
w%c!fGk2,xE	&*25Gw)2]CE	C26!~'^+'^CE('$%CG%d25,9C%(eC2]25G\E?!~!"(*)2a'$Cxc(ax%	!$FC%+9'[E?![,a(*%y»CGuE
G2]x2]CG2]C46F  '^C4]E,2¢%	bbrE?'~!$c&*27(*)2x&*%4625Gc&*2e,)%c![Gy&*2546%&6GE?!~!'$C(*2]&*+e25G'[E	(*29x'$z%(6,]7'$C%&{G2]&"(*%aE?!~!^%	w E	C'^C46&`2]+e2]Cd(6E?!26!~'$+9'$CE	('$%C  (`)24]E?!~!~'$C#ex&*%4625Gc&*2,)%c![Gek2Ek!^2/(*%46%+xc(*2«+%&*2Lx%	!$FC%+9'[E?![,
(*%-EGGy(*%e(`)2'$Cxc(/!~'[,(%C!$Fw)2]CC254625,`,*E	&*Fa'$C,(*25EG%b46%+exc('$C#E	Cy26H4625,*,3'^z2eCdc+9k2]&«%	b
(*)2]+±
> ± = ±± ! ¤ £¥]½d¨ª¯ ]¾£¿~¨ª¯¤ £ '¤¤5¯'¤5¯¥!p"À9¾!'¦d¿~¾¨7'¤ ¿ § '¤j­¯¨[¯ ½d¾¿~¾¯¾Àg¨ª¥]¦d¯¥5°j¨ª¾¯§
L¼L)2 x&*%4625Gc&`2




mj'~'~'jq-46%	!~!^2546( bj&*%+ '^(6,026Hx&*25,*, '$%CE	CF9%4]46c&`&*2]C462«%bQEm3hcE, '$·q3G2]&D'^z	E	('$z2/%	bI(*)2/)%	!$%C%+9'[4 b|cC46('$%C,
E	CGa&*25Gc462(`)2]+ c, '$C#-(`)2#	'$z2]C&*26![E	(D'^%C, 
m '^zq9&*2]x![E462'$C(`)226Hx&*25,`, '$%C(*)29mhcE,3'^·qG2]&'$z<E	('$z25,/kFa(*)26'$&«&*25Gc4625Gib|%&*+ 
mrzq9(*)2&*25,c!$(«4]E	Cyk29,2]Cd((*%9(*)2x&*2]z'$%c,/E?!$#%&'$(*)+ (`%»CGyE¢!~'$C25E	&G2]x2]CG2]C46F  (*%eG%-,%7'^( 'f,









 _  g #   2G26»C2(*)2b|cC46(D'^%C,«E	CG kdFa(*)2(wL%¢b|%	!~!$%	wL'$C#iG'~I2]&*2]C('[E?!25hcE	('$%C,]µ >    m3q³Qm3q  7dw)'f4`))E,L(*)2#2]C2]&'[49,%	!$c('$%C %46%d, ^ #  ' , '$C ^ #  @   mqIm3q  7w")'[4*)y)E,L(*)2#2]C2]&D'f4¢,%	!$c('$%C «26Hx  ^& ±¼L)2E?'$+ %	b0(*)246%+exc({E('$%Ca'[,"(*%¢»CGyEeG'~2]&`2]Cd('[E?!U25hcE	(D'^%C,*E	(D'f,3»25G#2]C2]&'[4]E?!~!$FkFµ m3q   Qm3qIm3q³Qm3q,mq   m6%46%,  >  ' , '$C  > q  	   \m6%¢46%d,  >  ' , '$C  > q 	   
 mk m
   $k
 "   \#	F  i  
¼L)225hcE	('$%C¶b|%cCG¶kdFa%c&"xE4*	E	#25,L%C(`)'f,x&*%k!$2]+ '[,(*)2/bj%	!~!^%	wL'$C#µ":	>  * # 0 m3q ":<>  * $ 0 m3q!) '>    ªm3q   >   $mqI :   $mqI = )  m3q 
 2X»&{,(!$%dEG¢(*)2 xE4`<E	#25,±¼L)2X!^%EG'$C#%	bk%(`)    	*   	 E	CG   	d   
		 xE4`<E#25,
'[,"cCG2]&`({E	2]CkF-(`)2           
 xE4`<E	#2± 
	
          

 2»&{,(eG25E?!"wL'$(*)uE 2]F!«E?!$#2]k&6E'$C\Ey, '$C#	!$2'$CG2](*2]&*+9'$CE	(`2  %C³(`)'f,9E?!$#2]k&6E70wL2i46%C, '[G2]&e(*)2
(*%(6E?!G2]#&*2]2(*2]&*+ %&{G2]&"%Ck%(*)a'$CG2](*2]&*+'^CE(*25,E	CGS(I±   	  
!
?d! /    	.!<    <
    
 2/'$C(*&*%Gc462(*)2¢25hcE	(D'^%C,]± + !+2-- 
  ! - 
 






% 0746  #'&
 ":<> ¬ #^ u: ¬ ^    > ¬ ^ \= )  ) '> ¬ &^ !":	> ¬ $^
m38%('[462"(*)E(wL2L)E?z2")EG¢(*%,c##25,(BE/+-E?H'$+9c+ Cdc+9k2]& %	bG2]&D'^z	E	('$z25, (*%k2«46%C, '[G2]&*25G,+\CE	+26!^F " 7
'$C4`!$cG'^C#n(*)2¢'^C'$('[E?! b|cC46(D'^%C*+, '$C462-(*)29x&*%#&{E	+e+2'[,/C26'$(*)2]&gE	k!$2e(`%-#c25,`,'^(?7C%&(*%aw%&*a'$C³E	C
'$C46&*2]+e2]C({E?!w"E?F7F2](5±~q %ewL2)E?z2E9x&*%%	b(`)E	(  '[,#2]C2]&'[4]E?!~!$F	+\(`)E	(/'[,Lbj%&"E	CFm6%  '  Uq < 	 & +Ea,%	!$c('$%Cy%	b*µ":	>  * # 0 m3q ":<>  * $ 0jm3q!) '>     m3q   >    mqI :    mqI = )  m3q  
























 @ ) >  ; > , '$C  =>  >    >  ! > 46%,  =>  >    >  /	   & ^ )*   ; > , '$C
 =>  >    >  !> 46%d, =>  >    >  /	   & ^
 '    ; > 46%d,  =>  >    !> ,3'^C  =>  >    /	   & ^
!) >   ; > 46%d,  =>  >    ! > , '$C
 =>  >    /	   & ^!":<> * ;=  > , '$C  =>  >    >  !=  > 46%d,  =>  >    >  /	   & ^

</C³26H(*&{Ey,ck(!$2](F %	b«(*)2E?!$#%&D'^(`)+ )E,(*%k2a2]+ex)E,3'f,D25G(*%26Hx![E?'$C\(*)'[,¢26HE+ex!$2µ-E,9E?!$&*25EGF
+e2]C('$%C25G7(*)2x&*%4625,*,"%b&*25Gc46('$%C%	bBE	C%x2]&{E	(*%&  kFE¢!~'[,(/%	b%x2]&{E	(*%&6, ?  5?    G%25,LC%( !^25EG(*%³ECu%x2]&{E(*%&9%	b(*)2ab|%&*+ m7 ; q{7Xkc(e(*%³E+9c!$('$x!$2%	b,c4`)Eybj%&*+ '$C\w)'f4`)\C% b|&{E46('$%Cu%4]46c&6,]±
¼L)2]&*26bj%&*27(*)2gE?!$#%&'$(*)+ )E,(*%e({E24]E&*2%	b0(*)29G2]C%+9'$CE	(*%&6,"E	CG(`)2x&*%4625Gc&*2%bbjc!~!&*25Gc46(D'^%C
)E,L(`%e&*2](*c&*Ck%(*)x%	!$FdC%+'fE<!f,  E	CG  v %	b25hcE	('$%Cnm7 ' q6±
iei      TV \	
% :k#$ 
  
> ± = ± @ ± ! ¦À %£¾!'¦¥5°¯'¶§ p	À9À9¤5°j£6¨[¥ ¾+k0¤5£(«8%(+9c4`)&`2]+-E?'$C,(*%k2-,*E?'[G Ek%c((*)25,D2g%x2]&{E	(D'^%C,]7
, '$C462(`)2]F³)E	xx2]C\(*%k2%C!$FuxE	&*('[46c![E	&-4]E,D25,9%	b«(*)2Ek%	z2+e2](*)%G(*%y»CGuE)%	!$%C%+9'[4,F,D(*2]+








kF9? . a'[,  . 7d(`)2]C-(*)2 '^(`2]&{E	('$z246%+exc({E('$%C-%b(`)2  (*) ,F+e+e2](`&'[4"x%<wL2]& C2]25G,L(*%&`25Gc462m    = q8!8:8 Ám    = qLG2]&'$z<E	('$z25,7w")'~!$29(*)2G'$&*2546(/+e2](*)%Ga&*25Gc4625,"%C!^F    = G2]&D'^z	E	('$z25,]±*%&B(*)25,2/, '$+ex!$2%x2]&{E('$%C,]7(*)2]&*2«E&*2")%	wL2]z2]&B(*)2]%&*2]('[4]E?!k%cCG, (*%(`)2"%&{G2]&{, %	b(*)2/25hcE	(D'^%C,]µ
!$2](gE	CG-k2e(wL%-)%!^%C%+9'[4¢bjcC46('$%C,]7 7 ] E	CG 7  k26'^C#(*)2eE,`,%4`'[E	(`25Gy'[G25E?![,%b%x2]&{E	(*%&6,"%	b"E	C" &*2«E<!^#2]k&{E 	 "r  ? $ z<E	C'[,)'$C#e%Ce(*)25,2LbjcC46('$%C,]± 	'^C462ECG -E	&*2")%	!$%C%+9'[4	7dk%(*)9'[G25E?![,LE	&*2]2]&*%
G'$+e2]C, '$%CE?!0w")'[4`)I7kFiG26»C'$('$%CI7+25E	C,]µ
4 m 7 ] q  G'$+  * ^ 0 	"m3q3"H? $ 6m 	 "   ? $ 7 ] q y 
4 m 7  q  G'$+  * ^ 0 	"m3q3"H? $ 6m 	 "   ? $ 7  q y 
¼L)2]CI7E,L+e2]C('$%C25Ga'$C.  > 
r7(*)246%&`&*25,x%CG'^C#hc%('$2]Cd( 'f,/E	("+%d,(L%	b 	m3qr·rG'$+e2]C,3'^%CIµ 4 m 7 ] qQ 4 m 7  q u= bj%&"(*)2,c+  4 m 7 ] q 4 m 7  qXb|%&(*)2x&*%Gc46(5±¼L)25,29k%cCG,E	&*2¢25E, '~!$Fx&`%<z25G7w")2]C%C29(*)'$C,/%	bB(*)29x&*%%	bB%	b¼L)2]%&*2]+ = ± )-ECG%bB(*)2¢»C'^(`2
G'$+e2]C, '$%Cz2546(*%& ,DxE4625,L'$(L'$Cz%	!$z25,]±
> ± = ± )± j ¿¤ n£ ¨[¥ S¦¯¥?°j¨[¾¯§¿¤ n£ ¨[¥y§]¦InS§S°j¨ª°j¦°j¨[¾¯ "¼L)2E?!$#%&'$(*)+ 46%+exc('$C#uE)%	!$%C%+9'[4y,F,D(*2]+
,*E	(D'f,3»25GkFE	CE?!$#2]k&{E?'[4bjcC46('$%C#	'$z2]CkFe'$({,x%!^FC%+9'[E?!B25hcE	('$%C¶'$+ex!$2]+e2]Cd(6,/(*)2x&*%%	bB%	bB¼L)2]%·






(*)25,2x%!^FC%+9'[E?![,/%	b 	   
 ®
 ±
<46(*cE?!~!$F7b|%&B&*25E,D%C, %	b26}i4`'$2]C46F7(*)'[,"E<!^#%&'$(*)+ '[,0'$+ex!$2]+e2]C(*25Gi'^C(`)2           
 xE4`<E	#2,%9E,
(*%-E?z%'fGG25E<!v'$C#awL'$(*)bj&{E46(D'^%C,]±
¼Q%G%a,%7(*)2/26H(*2]CG25G¶#d4]GE?!$#%&D'^(`)+ '[,LC%(c,D25G(*%9x&*%	z2 ? < 	Lm3q   
r7kc("(*%¢»CG  < 	     

E	CG¬ < 	   
L,c4`)(*)E	(5µ
¬¶m3qF?   m3  Qq m @ q
8%<w¢7dkFE	C26I2546('$z2'$CGc46('$%C%C 4 7G'~I2]&*2]C('[E	('$C#a(*)225hcE('$%C
¬¶m3q 2 ? 2     2 m  Qq < 	     

E	CGac, '$C#a25hcE('$%C m @ q0F'$26![G,
¬¶m3q 2   ? 2     ¬¶m3qm   2 q ^ m3  Iq\m   2 q ] m3  Qq  m3  Qq  4 ¬  m3q   2 m  Qq 
w")'[4`)+-E	25, '$("x%d,`, '$k!^29(*%a46%+exc(*2(*)2,D25hc2]C4629%	b(`)2   2 9 ,X'$(*2]&{E	(D'^z26!^F±
<b|(*2]&¢(*)'[,e,({E#27Q»CG'^C#E!~'$C25E	&-G2]x2]CG2]C46Fuk2](wL2]2]C³(`)2   2 9 ,¢#	'$z25,¢kF³, '$+ex!$2,ck,(D'^(`c('$%C\E!~'$C25E	&G2]x2]CG2]C46Fk2](wL2]2]C(*)2g¬¶m3q 2 ? 2  9 ,]7E	CG¶(*)2]Ck2](wL2]2]C(`)2
? 2  9 ,±
 mk m
   $k
 "   \#	F  i 




          
   	  
3!
?D
?d! /    5.!	    <
 r-D #'
¼L)2 25hcE	(D'^%C,I(*)E(G25,*46&'$k2L(*)2LE?!$#2]k&{E?'[4b|cC46('$%C,0om3  q   & w '^(`)go &  = E	CG  m3  q   & wL'$(*)  &  =
E,L)%!^%C%+9'[4/bjcC46('$%C,/E	&*2/bj%cCG'$C, '$C#	!$2e4]E?!~![,]µ + !+	  !   
5/
, . 5 < 90& "	"   
?d /
, < 	5  0& m ] µ   @ ¬/ \=  @ ¬ ^    




E	Ca26Hx&`25,*, '$%C46%C, '[,(D'^C#%	bI)%	!$%C%+9'[4bjcC46('$%C,]µ0wL246%+exc(*2E	Ca25hcE	(D'^%C,*E	('[, »25GkdF  9/ 7
w")'[4`)25hcE?![,L'$C(`)246c&*&*2]C("26HE+ex!$2  m3  q   &0um  q   &0³  
¼L)2&*25,Dc!^(bj%cCGa'[, '  &{¬ &^  '   ¬ ^ .¬ ^   
¼L)2x&*%4625Gc&*2¢(*%ec,2/'[,(*)2,*E	+e2E, '$C! 2546('$%C > ± = ±µ 





%3 0  
 #0&' ¬ ^   .¬ ^  ' ¬ &^  &  








   	*
D      
8- 0&
'    ;'    m3  q #  &  @ m3  q   &  '  $m  q #  & 
 '  &   ;  :  &  &m3  q    &  ;@   m3  q #  &  =  :  8m3   q    &  m3  q   & m3   q   &       @  m3  q   &  =@  m3  q   &   

¼L)'[,aE?!$#%&'$(*)+ 46%c!fGlk2y&*25G25, '$#C25G_E,eE&`2]w"&'$('$C#´E<!^#%&'$(*)+ E	CGl+e2]&*#25Gw '^(`)\(*)2E?!$#%&'$(*)+
w")'[4`)»CG,/E¢!~'^C25E&G2]x2]CG2]C46F+%Gc!$%]2]&*%-G'$+e2]C, '$%CE?!U'[G25E?![,]±





W7ab C"Wf:  "  g  #   "WghFf:_F!"` $*"   #"W$  f:  ²%,(«4`!$%d,c&*2¢%x2]&6E	('$%C,"G25E?!$(/wL'$(*)'$Cy(*)'[,«,2546(D'^%C
C2]25GE¢+e%&*2&*26»C25Ga26!~'$+9'$CE	('$%C (*)EC E	c,*, '[E	C26!~'$+9'$CE	('$%CI7CE	+26!^F726!v'$+9'$CE	(D'^%CkE,25Ga%C «&%kC2]&
kE,25,± 2x&*25,2]C("(*)2]+ '$CE!$%#	'[4]E?!0%&{G2]&5µU(*)2![E,("%x2]&{E	('$%C, c,2(*)2/»&6,("%C25,]±
i        TV \	
% :k#$ 
  
> ±± = ±&%¤ ­¯¨ª°j¤§S¦À¢§ ¯'['¤j­¯¨[°j¤¨[¯°j¤£6¿ §
2<,E	C%(*)2]&26HE	+ex!$2e%	bL26!~'^+'^CE('$%C³kF /&1%kC2]&kE,D25,]7




 2LC%	w³&`254]E?!~!(*)2"E?!$#%&D'^(`)+ 46%+exc('$C#(*)2«G26»C'$(*2/,c+ %	bE)%	!$%C%+'f4,25hc2]C462opm3q  om  Qq
G2](*2]&*+'^C25GykFiE,2](L%	bXhcE, '$·rG'~I2]&*2]C('[E?!%x2]&{E	(`%&{, Ô%	b 7  '$C 	 "r    ?   p $ ±/U!~'$+9'$CE	('$C# k2](3wL2]2]C (`)226!$2]+e2]C({,%	b 2]z2]Cd(`cE?!~!^F¶!$25EG,(*%EC%C·j2]+ex(F,2](    	 "r  ?   p $
,c4`)(*)E(   o _ bj%&«E<!v! -'$C   ±	'$C462  p  9p = ECG(*)2 26!^2]+2]Cd({,Q%	b   E&*20x%	!$FC%+9'[E?![,Q'$Cam3  ?   p	q{7?xc(*('$C#   DN m3  ?  p 
= q Y  s   G26»C25,E,2](«%bBx%	!$FC%+9'[E?![,¢z<E	C'[,)'$C#'$C³oQ±i/BE4`)26!$2]+e2]C( %	b   '[,Eex%	!$FdC%+9'[E?!0'$C 9p 
bj%&"25E4`)5e'$C    7(*)2]&`2/'f,/E	C25hcE	('$%Cy%	b(`)2/b|%&`+
   o9 )  ¹
2 º 
 2p   2  o 
8%<w¢7I2]z<E<!^cE('$C# E(em3    ?  p5qE	CG ,c+e+'^C#ybj&*%+ E	C '^C(*2]#2]&e  < P (*%E	C%(*)2]&'$C(*2]#2]&g  < P
F'^26![G,






p<ºp 0 ~m  2 m  ?Qq  oq*m3   4 q  m  2 m  ?Qq  oq*m3  Qq 
 	'$C4629(*)2,2]&'$25,(*26!$25,*46%x25,7
  m3  ?Qq  p @¹p	ºp 0 om3  Iq )  ¹2 º  2 ¹  º  ~m  2 m3  ?Qq  oq*m3  Iq 
 p<ºp @  p<ºp 0    
E,",D%d%CE,"     b)?±
8%<w¢7o¶z<E	C'[,)25,/w)2]C y   ,%'f, (*)2g46%&`&*25,x%CG'^C#a(*2]&*+ '$C(*)2,c+ w)2]C  y  b)	±5 25, '[G25,]7
(*)2/cxx2]&L(*2]&*+ %	b(*)2/,c+ (*2]CG, (*%  E,B  (*2]CG,X(*%e '$C 	     
 
IwL'$(*)a(*)2«c,DcE?!+e2](`&'[4	±1*Q'$CE?!~!^F7  m3  ?Qq  m3q _ 7w")2]&*2m3q -, psSt opmq{±
 2,c++-E	&'[,2(*)'[,+e2](*)%G%	b0,c+e+9'$C#'^C(*%e(`)2/b|%	!~!$%	wL'$C#iE<!^#%&'$(*)+µ
mj'jq926!v'$+9'$CE	(`2ak2](3wL2]2]Ca(*)2"26!$2]+e2]C({,0%b   ,26!$2546(L(*)%d,D2x%	!$FdC%+9'[E?![, '$C-w")'[4`)iG%25,0C%(E	xx25E	&
E	CdF!^%C#2]& 
mj'~'jqe2]z<E?!$cE	(*29E	(  p  = ±
¼L)2E?!$#%&'$(*)+ 46%+xc('$C#-E¢)%	!$%C%+9'[4,F,(*2]+ ,*E	(D'f,3»25GekFiE¢G26»C'$(*2'$C(*2]#&{E?!'[,L(*%({E<!v!$F-,3'^+'v![E	&/(*%
(*)2x&*2]z'$%c,%C2µ0(*)2%x2]&{E	(*%&  p¢'[,«, '$+ex!$F4`)E	C#25Gi'^C(*%e(`)246%&*&*25,x%CG'$C#-%C2g¬ ^ 7'$Cy(*)24]E,2%	bE9)%	!$%C%+9'[4/bjcC46('$%CQm3  qXG2](`2]&*+9'$C25GkFiE,2]("%	bBhcE, '$·rG'vI2]&*2]C('[E?!0%x2]&6E	(*%&{,  '^C¬ ^ ECGS?µ
mj'jq926!v'$+9'$CE	(`2ak2](3wL2]2]Ce(`)2"26!$2]+e2]Cd(6,B%b   ,26!$2546(L(*)%d,D2"x%	!$FC%+9'[E?![,X'$C-w")'[4`)iG%25,0C%(E	xx25E	&E	CdF!^%C#2]& 
mj'~'jqe2]z<E?!$cE	(*29E	("¬ ^  = ±
> ±±± 	   <¨ª¯y°ª½d¤ ¤?¯¤?£6°j¨[¯  ]¦d¯¥5°j¨ª¾¯u¾ y½d¾¿v¾¯¾À9¨ª¥ S¦¯¥?°j¨[¾¯ :<«#dE<'^CI7U(*)'[,¢E?!$#%&'$(*)+ bj%	!~!^%	w«,(*)2
+e2](*)%G,Dc##25,(*25GakF;26'~!$k2]&*#2]&/'^C @= 
 µU'$(46&*25E(*25,L(*26!$25,*46%x'$C#,2]&D'^25,±  2(*)2]Cy#	'$z2(`)226HE	+ex!$2%	b
(*)2a#2]C2]&{E	(D'^C#¶b|cC46(D'^%Cu%	b"(*)2e%&*(`)%#%CE?! A 2]#2]CG&*2ax%	!$FC%+9'[E?![,]±m  2]2-E<!f,D%(`)2e26HE+ex!$2%	b"(*)25,2
x%!^FC%+9'[E?![,'$C! 2546(D'^%C9)± = ±~q
A 2](om3qgk2 E )%	!$%C%+9'[4yb|cC46(D'^%CI± n2G%uC%(a#	'$z2(`)226Hx!~'[4`'^(G2]x2]CGE	C462n'$C  '$(4]E	C\k2
26'$(*)2]&E-G2]x2]CGE	C462¢'^C Ee46%Cd('$Cc%c, '^CG2](`2]&*+9'$CE	(*2am3oi'f,Egb|cC46('$%CqL%&«EaG2]x2]CGEC462'$C EeG'[,*46&*2](`2
'$CG2](*2]&*+9'$CE	(`2-mo'f,/Ee,25hc2]C462	q{± 5 FiG26»C'$('$%CI7(*)2#2]C2]&{E	('$C#9bjcC46('$%C%bXoi'f,
	¢m3  q  ¹ps]t opm3q  p 
 mk m
   $k
 "   \#	F  i Ò
3r( 'f,(*)2,c+ %	b(`)2,25hc2]C4629%	bUbjcC46('$%C,«?pm3  q  opm3q  p ±
¼L)29%x2]&{E	('$%C,/%Cn)%	!$%C%+9'[4¢bjcC46('$%C,E<!^&`25EGFG25,*46&D'^k25G'$C (`)2gx&`2]z'$%c,¢,2546('$%C,2]CEk!^2c,(*%
#	'$z2 (*)2BE?!$#%&'$(*)+Ô46%+exc('$C#EL)%	!$%C%+9'[4L,F,(*2]+ ,`E	('[, »25GkF/(*)20#2]C2]&{E	(D'^C#bjcC46('$%C%	bEL)%	!$%C%+9'[4
bjcC46('$%CIµ
mj'jqe46%+exc(*2E9)%!^%C%+9'[4,F,(*2]+ G26»C'^C#a(*)2b|cC46('$%C  p E,E¢b|cC46(D'^%C'$C m3    Qq mj'~'jq-46%+exc(*2E9)%!^%C%+9'[4,F,(*2]+ G26»C'^C#a(*)2b|cC46('$%C,/opm3qE,"EbjcC46('$%C'$Cnm3    Iq 
mj'~'~'jq-46%+exc(*2E9)%!^%C%+9'[4,F,(*2]+ G26»C'^C#a(*)2¢x&*%Gc46(6,"?pm3  q 
m '^zqe46%+exc(*2E9)%!^%C%+9'[4,F,(*2]+ ,*E('[, »25GkF-(`)2,c+ %	b0(*)2?pm3  qkF-(*)2E<!^#%&'$(*)+ #	'$z2]Ca'$C 2546('$%C > ± ± = ±
 2"C%	wÁ#	'$z2EC%(*)2]&E<!^#%&'$(*)+ (*%g46%+exc(*25,BE¢)%	!$%C%+9'[4«,F,(*2]+ ,*E	('[, »25GkFe(*)2«?pm3  q 9 ,]±I¼ )'f,
E?!$#%&D'^(`)+ 'f,x&*26bj2]&{E	k!$2e(*%a(*)2ex&*2]z'$%c,%C2,3'^C462'^(9G%d25,/C%(,cI2]&/b|&*%+ (*)2'^C(*&'$C, '[49wL25E	C25,*,/%	b
(*)2E?!$#%&'$(*)+ 46%+exc(D'^C#E9x&*%Gc46(57(`)E	(L!$%d,25, '$Cbj%&*+-E('$%CI±
A 2](« k29E9#2]C2]&'[4%x2]&{E	(`%& '^C 	 "     ?    p $ (`)E	(Lz<E	C'[,)25,/%CoQ± 2)E?z2
m  p  Qq*m3    q  op<  m3q  p	   m  p  oq*m3q  p  
¼L)2]&*26bj%&*27
¢m3    ?     pq    m3¢m3    ?   p	q  oq  
w")2]&*2  '[,gG26»C25GnkF  m    Qq   p ±8%	w7¢m3    ?     pdq < 	Lm*mq*q3"r    ?   p $ E	CG+9c!$('$x!$Fd·
'$C#i¢m    ?     pqBkFE9x%	wL2]&"%	b eF'$26![G,Ex%	!$FdC%+9'[E?!X  < 	 "r      ?  ¬/   p $ z<EC'f,D)'^C#a'$C±
5 25, '[G25,]7
m`md¬ /  Qq  Qq*m    Qq  do p mq  p   o p m3q  p _
A 2]( _k2E,2](0%b#2]C2]&{E	(*%&6,I%	b 7 ] '$C 	 "r    ?   p $ ±0.0c(   DN   Y  s  N ¬/   Y 7w")2]&*2  'f,X%k·({E?'$C25G¢bj&*%+ gE,U26Hx![E?'$C25Gax&*2]z'$%c, !$F¢b|%&BE/#2]C2]&'[4"9±B¼L)'[,B,D2](   '[,BE,Dck,2](B%	b 	 "       ?  ¬/   p $ ±
 2C%	w x&*%462]25G\E,¢'$C\(*)2E?!$#%&'$(*)+ bj%&e(`)2G26»C'^(`2 ,Dc+-,9kF´46&*25E('$C#³(*26!$25,*46%x'^C#µ26!~'$+9'$CE	(*·
'$C#ink2](wL2]2]C(`)226!$2]+e2]C({,"%b  2]z2]C(*cE?!~!$F!$25EG,(*%-EC%C·j2]+ex(F,2](   	 "r    ?  ¬ /   p $ ,c4`)
(*)E	(     bj%&«E?!~! e'$C  ±	'$C462  p  9p = 7?xc(*('$C#   DN m3    ?  ¬ /  9p = q Y  s   G26»C25,0E",2](U%	bx%	!$FdC%+9'[E?![,Uz<E	C'[,)'$C#
'$CU±
/BE4*)26!$2]+e2]C( a%	b    '[,/E9x%	!$FC%+9'[E?!U'$C  p  bj%&L25E4`)e'$C    7wL2)E?z2E	C25hcE	('$%C%b(*)2/bj%&*+    )  ¹
2 º 
 2p   2   
8%<w¢7E	xx!$F'$C#9'$Cym3      ?  ¬/  9pqE	CGe,Dc+e+9'$C#bj&*%+ E	C9'$Cd(`2]#2]&  < P (*%E	C%(*)2]&0'$C(*2]#2]&  <SP






p<ºp 0 ®m  2 m3    ?  ¬ /{q  Qq*m3     4 q  m  2 m3    ?  ¬/6q  Qq*m3    Qq 
 	'$C4629(*)2,2]&'$25,(*26!$25,*46%x25,7
  m3    ?  ¬/6q  p @¹p	ºp 0 Qm3    Qq )  ¹2 º  2 ¹  º  ~m  2 m3    ?  ¬/6q  Qq*m    Qq 
 p	ºp @  p	ºp 0    
E,",D%d%CE,"    ]  ) ±
8%<w¢7yz	E	C'[,)25,/w")2]C y   ,%¢'f,(*)246%&`&*25,x%CG'^C#a(*2]&*+ '^Cy(*)2,c+ w)2]C  y  b)	±5 25, '[G25,]7
(*)2cxx2]&-(*2]&`+ %	b(*)2,c+ (*2]CG,(*%  E,9  (*2]CG,e(`%³ '$C 	        
 
"wL'$(*)Á(*)2c,cE?!«+2](*&'[4	±
*Q'$CE?!~!$F7   m3    ?  ¬/{q  	¢m3  q  ±
 2L,c+e+-E	&D'f,D2B(*)'[,Q+e2](*)%G'$C(*%/(*)20bj%	!~!$%<w '^C#E?!$#%&D'^(`)+ (*)E(I'$Cxc({,UE«,D2]( Á%	b%x2]&6E	(*%&{,z<E	C'[,)'$C#
'$Copm3qBE	CG¶%c(*xc({,LEe,D2]("%	b0%x2]&{E(*%&{, z<EC'f,D)'^C#a'$C , psSt opm3q  p µ
i        TV \	
% :k#$ 
  
mj'jqe,ck,('$(*c(*2    p-(*% pe'$C25E4`)26!$2]+e2]C(%b  +9c!$('$x!^F25E4`)kdFE	C EG25hcE	(*2x%	w2]&%b (*%
+-E	2/(*)2]+ E?!~!x%	!$FdC%+9'[E?![, 
mj'~'jq-EGGd¬ /  (`%e(*)2,2]( 
mj'~'~'jqe26!v'$+9'$CE	(`2g  ,D26!^2546(/(*)%d,D2«x%	!$FdC%+'fE<!f,'$Cyw")'[4*) G%d25, C%(«E	xx25E	&«E	CFe!$%C#2]& 
m '^zq92]z<E?!$cE	(*29E	(  p  = ±
 2C%	w_#	'$z2(*)2/26HE+ex!$2%	b46%+exc({E	('$%C%b(*)2#2]C2]&{E('$C#9b|cC46(D'^%C%	b(*)2%&`(*)%#%CE<! A 2]#2]CG&`2
x%!^FC%+9'[E?![,]±m  2]29E?![,%e(*)226HE	+ex!$2#'^z2]C'$C! 2546('$%C-)± = ±^q
 _  g #  ¼I%ek2]#	'$CwL'$(*)I7wL2&*254]E?!~!(*)29G26»C'$('$%C%	b(`)25,2x%	!$FdC%+'fE<!f,7E, w26!~!BE,",%+e225hcE('$%C,
(*)E	(L(*)2]F,`E	('[, bjFm3,D2]2  = 7b|%&*+9c!   m7	± @ ± ; 7		± " ± =5@ 7*	± : ± =  7*	± ; ± > q 
jq{µ
Ipm3q    p  p ¹
2 º 
m = q 2 1  4 3 1 Lm3  4 q4 3  p  2 
m =    q/ p m3q  //p m3q³Ima = qQpm3q _ 
m3 q p<  m3q  m7 @ q« p<  m3q\m3 = q p m3q  
m =    q p	  m3qÁm3 = q/Qp<  m3q  m3 = qIpm3q 
 2»&{,('^Cxc((`)25,2925hcE	(D'^%C,«E	CGy+-E2(*)29,ck,('$(*c(D'^%C+2]Cd('$%C25G¶'$C(*)2eE?!$#%&'$(*)+y± 29E?![,%






   	*




 55   1 /

-! "0
   	*










 246&*25E(*2(*)2gE<!^#2]k&{E 	 "r      ¬ ^  ¬/   p $ E	CGEC26!v'$+9'$CE	(D'^%C(`2]&*+ %&{G2]&(*)E	(L26!~'^+'^CE(*25,U± 
	
          





 +   <.!	   	*
% .!j 3-3D,1	!9/
 2x2]&b|%&*+ (`)226!v'$+9'$CE	(D'^%C³E	CG,26!$2546(/(*)%d,2¢x%	!$FC%+9'[E?![,'$C(*)2&*25,Dc!^(/w")2]&*29G%-C%(/E	xx25E	&/E	CdF
!$%C#2]&5±   +     	!
-$
 6  9/1 + d *
!
 ( 
9      '
 ( 
90  r'/
 22]z	E?!$cE	(*2(`)2x%!^FC%+9'[E?![,/E	(  p  = ±  +  	9'
31	 
$,1 #
  µ    d¬ ^ ¬/ ´¬ ^   ³¬ ^ ,&{¬/L  ¬ ^ !)  ¬/L.+,&S¬ /  d¬ ^ ¬ /   @   ¬ /  ,&{¬ /  ¬ ^    ¬ ^ ¬ / 
¬ ^  ¬ ^    u¬/    ¬/ 
¬ ^  ¬ ^    ¬ ^ .+¬/B   ¬ /  d¬ /      & ¬ /  9.+  ¬ / 
d¬ ^ ´¬ ^   ¬ /B d¬/  ¬ ^ ¬/L   ¬ / 










 "   \#	F  ig + !+  











 ³µ    +¬ ^ ³¬ ^ ³¬ ^       ¬/0´¬ /L   ¬/     

8%<w_wL24`)254*(*)2/'[G2]C('$(Fab|#m  q  m =      q    ±  +/

 5	  <##
 
 5'
  ( 
    (!(    (  d63 #
  ( 
D      	8"0&
    












 /	m3q  / mq = +9  
   (!(    ( 
5-   ( 
35	8"0#




/ mq   
*Q'$CE?!~!$F7c, '$C#e(*)2L'$C'$('[E?!46%CG'^(D'^%C  m3q  = F'^26![G,    = 7b|&*%+ w")'[4`)-(*)2bj%	!~!^%	wL'$C#-Ec(*%+-E	(D'f4
(*)2]%&`2]+ b|%!v!$%	w«,]±
Mb" _F!1(b "bf!  	 ½¤ ¤5¯¤5£ °j¨ª¯]¦¯¥5°j¨ª¾¯¾°ª½d¤¾£{°ª½¾3¾¯ ¿bmI¤¤?¯'£¤ ¾¿qp	¯¾À9¨ ¿®§
Ipm3q    p   p  ¹
2 º 
m = q 2 1  4 3 1 Lm  4 q4 3  p  2
¨f§
= =      




  p   p  ¹
2 º 
m = q 2 1  4 3 1 Lm  4 q4 3  p  2  p  = =       
> ±± @ ±&%¨ 8¾¯ ¿¯'  l'.À £ '£3¾:'¦¥5° 29x&*25,D2]Cd(¢(*)25,2e(wL%-%x2]&{E	(D'^%C,/(*%#2](*)2]&,3'^C462a(*)2]FE	&*2
&*26![E	(*25GÁ(*%n%C2E	C%(*)2]&-kFu25hcE	('$%C,¶m : ; q6±<!$(*)%c#)_wL2wL%c![G!~'$2(*%n»CG\E	CGl'$+ex!$2]+e2]C(E	C
E?!$#%&D'^(`)+ (*%e46%+exc(*27/EGE	+aE	&{Gx&*%Gc46(6,"G'$&*2546(!$F7wL2%C!$Fa#	'$z2E	CE?!$#%&'$(*)+ kE,25Ga%C-(*)2/'$+ex!$2]·
+e2]C({E	('$%C%b(*)2G'[E	#%CE?!r±
        TV \	
% :k#$ 
  %¨ 8¾¯ ¿¾  ¬¶¡ ­¯¨[°j¤ ]¦¯¥5°j¨ª¾¯  ¼L)2E<!^#%&'$(*)+ (`%»CGn25hcE	('$%C,¢bj%&(`)2iG'[E	#%CE?!B'[,e,%+e2]w")E	(






E?!$#%&D'^(`)+ (*% »CG E x%	!$FdC%+'fE<!'^C %C2 G'vI2]&*2]C('[E?!'$CG2](*2]&*+'^CE(*2³E	&*2C254625,*,`E	&*F± ¼L)2 E?!$#%&'$(*)+
G25,*46&'$k25G)2]&*25E?bj(*2]&46%+exc(*25,(*)2eG'[E	#%CE?!BG'[E	#  -  m3QqB%	bB(*)2¢bjcC46('$%C Im   55   ) qwL'$(*)&*25,Dx2546((*%(*)2/'$CG2](*2]&*+'^CE(*25,  ECG  m3,2]20/26»C'$('$%C = ± > q6±
mj'jq¢b|%&L25E4`) V    =  @  ]]  (7d46%+exc(*2gE¢x%	!$FdC%+'fE<!X . m ? . qBz<EC'f,D)'^C#a'$C
	¢m6      &  5?   ) q  = Im       &  ?5   ) q 
mj'~'jq9'f,D%	![E	(*2(*)2/!$25EG'$C#46%26}i4`'$2]Cd({,%	b0(*)2 . mu? . q 9®, b|%& V    =  @  5]  (E	CG46%+xc(*2(*)26'$&"![46+  
mj'~'~'jq9b|%&L25E4`) V    =  @  ]]  (µ &*25Gc462gE?!~!
  + 0  + & 8!8:8  + 5) ? /
 ? ,c4*)(`)E	( , % .  '   w  \+e%Gc!$% N  
   . Y  »CGE!v'$C25E	&G2]x2]CG2]C46F_k2](wL2]2]C\(`)2&`25Gc4625G\x%	!$FdC%+9'[E?![, +\(*)2]&*2³462]&`({E?'$C!$Fu'[,a%C2w")2]C  u'[, ![E	&*#22]C%c#)  (*)2i46%26}i4`'$2]C(e%	b ? 
 '$Cu(*)'[,eG2]x2]CG2]C46F'f,%C³%x2]&{E	(`%&¢'^C=? . w")'[4`)uz<E	C'[,)25,%C(*)2G'fE#%CE?!r±
 _  g #  "'$z2]C(*)2b|cC46('$%C
Qm3  q  ==  m39 q 
wL2w"E	Cd(L(*%x&*%	z2«(`)E	(L'$({,"G'[E	#%CE?!I'[,]µ m3q  = =  )d 
 2/»&{,D(L!$%dEGa(*)2¢xE4*	E	#25,]µ 
	
          

¼L)2]CI7Qw2e, '$+ex!$F )E?z29(*%#'^z2e25hcE('$%C,G26»C'$C# uE,Ea)%	!$%C%+'f4bjcC46('$%CI7E	CGn4]E?!~!(*)29&'$#)(
x&*%4625Gc&*2µ    	  
3!
?D
?d! /    5.!	    <
 r-D #'
5
 < `. ( 5






    
#  #'&
 µ   ¬ ^  ¬ ^   ¬ ^  u=  ¬ /  ¬ /   ¬ /  u= 
 " ¬ ^ ³¬ ^  )d¬ ^
"LbB46%c&{,27wL24`)254*a(*)2¢&*25,c!$(5µ      /







m" &"wL246%c![G¶)E5z2c,25GEe,D%	!$z2]&"(*%¢»CG(`)E	(  '[,/Ee,%	!$c('$%CI±^q
*Q'$CE?!~!$F7(*%Lx&*%	z20(*)2LE	CC%cC4625G¢&*25,c!$(57?wL20C2]25G¢(*%"4*)254`G'$&*2546(!$F(*)E(,c}i4`'$2]C(!$F+-E	CFG2]&'$z<E	('$z25,
%	b  )E?z2(*)226Hx2546(`25Gz	E?!$c2gE	(  µ
Imq  ¹p 2 2 2 
1 
4 3  2  p  2
 mk m
   $k
 "   \#	F   f
,%e(`)E	( '^(6,«G'[E	#%CE?!'f,µ
¹
p 2  1  3  p  = = )d 
m  29,26!$2546(%C!$F(*)%,2(*2]&`+-,"(`)E	(«,*E	(D'f,3b|F 4    4 ±~q9	'$C4629(*)29%k({E<'^C25Gy25hcE	('$%C¶'f,/%bB(*)2g,2546%CG
%&{G2]&?7%C!$F-(wL%9(*2]&*+-, )E5z2(*%9k2g4`)254`25Gµ m  q  =  #  $    m  q    #   $ ±
¼L)'[,U![E,D(B,(*2]x9%	b(`)2«E?!$#%&'$(*)+ 46%c!fG25E, '~!$F9k2L'$+ex!$2]+e2]C(*25G,+\(*)%c#)-wL2«G'[G9C%(BG%/'^(?±¼ )2]&*26b|%&*27
wL2,({E	(`2«(*)2b|%!v!$%	wL'$C#-E	c(`%+-E	('[4/(*)2]%&*2]+±
Mb" _F!1(b "bf!  ab	 ½¤ '¨ 8¾¯ ¿I¾°ª½d¤]¦¯¥5°j¨ª¾¯
=
=  m3¢ q
¨f§
= =  )d 
" C2g46%c!fGE?![,%a)E?z2%k({E?'$C25G(*)2¢25hcE('$%C,"%bB(*)2gG'[E	#%CE?!kF46%+exc('$C#(*)2G'~I2]&*2]C(,(*2]x,L%	b
(*)2E?!$#%&'$(*)+ %C29E?b|(`2]&(`)2%(*)2]&?µ »&{,( !$%dEG(`)2xE4*	E	#25,"ECG46&*25E	(`2E	CE?!$#2]k&{E9(`%gwL%&`-wL'$(*)Iµ 
 
          





   	d 	    <
,r"*!90 (*)2]Ca'$Cd(*&`%Gc462¢(*)225hcE('$%C,«G26»C'$C#Uµ ?





 m ] µ   ¬ ^  ¬ ^   ¬ ^  u=  ¬ /  ¬/5  ¬/8 u= 
 E,e+-ECdcE?!~!$Fabj%&"25E4`)25hcE('$%C%CQm6   6	q 6 µ ,+
] (    
`*
 /	 / !/ 
9  #'&
¤ 
 µ  ¬ ^    ¬ ^  &  ¬ ^ ?   !+. ( ?
D
 (   
`
3	 /  !3/ 
$  9!0&
¤ ^ µ   & ¬ 
   $ ¬ 
    ¬ 
 93   $ & E	CG»CE?!~!$FE,b|%&/EeG2]x2]CG2]C46Fyk2](wL2]2]C(*)29m6     q &  .   ¬ 2^ µ !   	.  
 %/!
?d*
5!9/  +   < <    	*
% 6 !/D- #/
           

   
* !6%	    '&




en      TV \	
% :k#$ 
  
 _  g #  "'$z2]C(*)2b|cC46('$%C m3¢ q  =  =  )m39 q 




%#   ( 
] ( ]   563 "5-90&





¤"µ  " )¬ $^    @; )d¬ &^  @,'	" ¬ ^  ¬ $^  @ ¬ &^
¼L)'[,L25hcE	('$%C)E, C%e(`&'$z'[E?!,%	!$c('$%CI7,%9(*)E	(LwL2«C2]25G¶(*%9c,2E,%	!$z2]&5±0¼L)2]¦d¯e²E	x!$2xE4`<E#27
(*)E	( wL2«)E?z2E?!$&*25EGFe+2]Cd('$%C25G'$C(*)2'$Cd(`&*%Gc46(D'^%CI72]CE	k!$25,Lc, (*%e4*)EC#2«(`)'f,LG'~I2]&*2]C('[E?!25hcE	('$%C











m " )d   @    @	'	" qom3.qIum    ."  !' qom3 @ q
 2#2](/E9&*2546c&*&*2]C462¢25hcE('$%C%	b0(*)2/»&{,("%&{G2]&57w")'[4`)2]CE	k!$25,c,"(`%»CGyEe4`!$%d,25Gib|%&`+ bj%&«o p ±     d*
 ( 5/
  	#'
 	6 8-!' 

-0 *
D''& om3Qq  um " )d  ." )d = qom3 u= q
¼L)'[,x&*%	z25, (*)2/b|%!v!$%	wL'$C#E	c(*%+-E('[4/(*)2]%&*2]+±
Mb" _F!1(b "bf!  i`	 ½¤ '¨ 8¾¯ ¿I¾




1 )d 3 1  3  p  	  &$  $=  " )d
	 
%¨ 8¾¯ ¿¾ ¢¡£3¤6¥5¦£6§]¨[©?¤"§]¤?¦d¤?¯¥6¤ ¼ )2Bbj%	!~!$%	wL'$C#E<!^#%&'$(*)+ 46%+exc(`25,0(*)2«G'[E	#%CE?!%	b%	b/·j&*2546c&6·
, '$z29,25hc2]C4629op - 2 ±,3r(L'[,kE,25Ga%C(`)2x&*2]z'$%c,"E?!$#%&D'^(`)+±mj'jqe46%+exc(*2E9)%!^%C%+9'[4,F,(*2]+ G26»C'^C#a(*)2¢#2]C2]&{E	('$C#9bjcC46('$%C
?pm3q  ¹ps]t op - 2 
p
%	bop - 2 wL'$(*)&`25,x2546("(`%- mj'~'jq-46%+exc(*2E9)%!^%C%+9'[4,F,(*2]+ G26»C'^C#a(*)2¢#2]C2]&{E	('$C#9bjcC46('$%C
Qm3  q  ¹ps]t - 2 s]t
op - 2 
p  2
%	b?pewL'$(*)y&*25,x2546(/(*% 4 
mj'~'~'jq-46%+exc(*2E9)%!^%C%+9'[4,F,(*2]+ G26»C'^C#a(*)29G'fE#%CE?!G'[E	# ^ - /  m '^zqe46%+exc(*2E9)%!^%C%+9'[4,F,(*2]+ G26»C'^C#a(*)29,25hc2]C462¢%	bB46%d26}i4`'$2]C({,   p 
G'[E	# ^ - / U±
 mk m
   $k
 "   \#	F   
l'$À £ ' £¾!'¦¥5° ¼ )2Bbj%	!~!$%	wL'$C#gE?!$#%&D'^(`)+ 46%+exc(*25,0E)%	!$%C%+9'[4",DF,(`2]+ G26»C'$C#9(*)2B7«EGE	+-E	&{G
x&*%Gc46(«%b(w%9)%	!$%C%+9'[4/bjcC46('$%C,«Qm3qE	CG m3q6±
mj'jqe46%+exc(*2E9)%!^%C%+9'[4,F,(*2]+ G26»C'^C#a(*)2¢x&*%Gc46(/Imq	mq 
mj'~'jq-46%+exc(*2E9)%!^%C%+9'[4,F,(*2]+ G26»C'^C#a(*)29G'fE#%CE?!G'[E	# ^ - / m3Qm3q	mq*q{±¼L)'[,/E?!$#%&'$(*)+ &`26!v'$25,/%C(`)2/'fG2]C('$(F
Qm3q !m3q  G'[E	# ^ - / m3Qm3q	mq*q 
> ±± )±B¨[¯'¨[¯ e°ª½d¤¥{¾?¤s\¥5¨ª¤5¯°ª§¾ a½d¾¿~¾¯¾Àg¨ª¥¢§S¤?£{¨ª¤]§
"¼ )2/'fG2]C('$(F  p 
 ¹
ps]t op	 p  1 ¹ps]t op p   p 3   º 
'[,«,D(*&{E?'$#)(bj%&*w"E	&{G7E	CGF'$26!fG,(*)2/bj%	!~!^%	wL'$C#E?!$#%&'$(*)+ 46%+exc(D'^C#E)%	!$%C%+9'[49,F,(*2]+ bj%&"(*)2946%d26bj·
»4`'$2]Cd(6,"%	bBE9#	'$z2]CabjcC46('$%CImq{±
mj'jqe46%+exc(*2E9)%!^%C%+9'[4,F,(*2]+ G26»C'^C#Qm7q  p 
mj'~'jqe2]2]x9%C!$Fg(`)2"&*2]+-E?'$CG2]&{,X%	b(`)2{/Xc4`!~'fG25ECG'^z'[, '$%C, %	b25E4*)ex%	!$FdC%+9'[E?!%	b(*)2",F,(*2]+ kF¬  
mj'~'~'jqe2]z<E?!$cE	(*2¢25E4`)x%	!$FC%+9'[E?!BE	(   = ±














o 2   p 
 1 p¹
2 º 
o 2  2 ==   3
F'^26![G,/(*)2/bj%	!~!$%	wL'$C#iE?!$#%&'$(*)+±
mj'jqe46%+exc(*2E9)%!^%C%+9'[4,F,(*2]+ G26»C'^C#a(*)2¢#2]C2]&{E	('$C#9bjcC46('$%Cy%	bXo 
mj'~'jq-46%+exc(*2E9)%!^%C%+9'[4,F,(*2]+ G26»C'^C# , p 2 º  o 2  2 7* mj'~'~'jq-46%+exc(*2E9)%!^%C%+9'[4,F,(*2]+ G26»C'^C#a(*)2946%d26}i4`'$2]C(«%b  p '$C(`)2x&*2]z'$%c,"26Hx&*25,*,3'^%CI±
{¯'¤j­L¯¨ª°j¤¨ª¯°j¤£ ¿®§  ¼L)2'$CG26»C'^(`2'$C(*2]#&{E<!%	bBE)%!^%C%+9'[4b|cC46('$%CQm7qU'[,"(*)2/bjcC46('$%C
    ^ Im  qI(  
3r(/,*E	('[, »25,(*)2/'[G2]Cd(D'^(F
  ^
 Qm  qF(   G'[E	#  -   Qm7q!$%# ==  o   Imq !$%# ==   
¼L)2]&*26bj%&*27(3wL%eE?!$#%&D'^(`)+-,"E	&*2x%d,*, '$k!$2±
< »&{,("%C2/'[,/G25Gc4625G¶b|&*%+ (`)2/»&{,("25hcE?!~'$(3Fµ
mj'jqe46%+exc(*2E9)%!^%C%+9'[4,F,(*2]+ G26»C'^C#Qm7qLE,"E¢bjcC46('$%C'$Cnm7  oq 




mj'~'jq-46%+exc(*2E9)%!^%C%+9'[4,F,(*2]+ G26»C'^C#!$%#  mj'~'~'jq-46%+exc(*2E9)%!^%C%+9'[4,F,(*2]+ G26»C'^C#a(*)27«EGE+-E	&{Gx&*%Gc46(5±




 "  g W_F!#" t 	 " 	 ^  ¬ ^ $  ¼L)2E<!^#2]k&{E 	 " 	 ^  ¬ ^ $ '[,eE	CuEG+9'[,*, '$k!$2 " &*2E?!$#2]k&{E7 , '$C462'$(4]E	Ck2eG26»C25GE,(*)2" &*2eE?!$#2]k&{E 	 "   ? $ kFUmq  mq  ±9m3¼L)'[,/26HE	+ex!$2e%	b" &*2eE?!$#2]k&6Ea)E,
E?!$&*25EGFak2]2]C#	'$z2]Ca'$C  2546('$%C±±  2]2¼UE	k!$2 = ±~q
 2ex&`%462]25G(*%,D)%<w %CuEz2]&*F , '$+ex!$226HE	+ex!$2a(*)E	(%c&xE4`<E	#25,wL%&`'$C³(`)'f,9EG+'f,`, '$k!^2 " &*2
E?!$#2]k&{E± +"E	(`)2]&(*)E	C\x&`%<z'$C#´EG2]2]x_'[G2]C('$(3F7wL2'$Cd(`2]CG\(`%³x&*%	z2y(*)E	(-,Dc4*)46%+exc(6E	('$%C,aE	&*2
x%,*, '$k!$2wL'$(*) %c&¢x&*%#&{E+e+e2±-¼ )29b|%!v!$%	wL'$C#26HE+ex!$2i46%+xc(*25,(*)2#2]C2]&{E	('$C#¶b|cC46('$%C 	    %	b
(*)25 26!~!Cc+9k2]&{, 2 p7G26»C25GE,L(*)2Cc+gk2]&«%bxE	&*('$('$%C,%	bBE9,2]("%	bB4]E	&{G'$CE?!~'$(FU±
 _  g #  ¼L)2 5 26!~!Cc+gk2]&{,E&*29&*26![E	(*25G(*%(`)2 ('$&!~'$C#Cc+9k2]&{,%	b"(*)2e,2546%CGn'$CG  * p 00 7Iw")'[4`)E	&*2(`)2Cdc+9k2]&/%	bw"E?F,L%	bxE	&`('$('$%C'$C#iEe,D2]("%	b 2 26!^2]+2]Cd({, '$Cd(`%-C%C·j2]+ex(F,ck,2]({,µ
2 p  ¹0 s]t   * p 00 
¼L)2  ('$&!~'$C#Cc+gk2]&{,)E5z2«(*)2¢26Hx%C2]C('[E?!#2]C2]&{E('$C#ebjcC46('$%C m,2]2  = 7bj%&*+9c![E %)± = ± ) 5 
jq
¸
¹0 ºp   * p 00  02   m 	 ^ Á= q
p
 





   
 2¢&*2]x&*%Gc462g(`)'f,,`4*)2]+e2¢'$C ²E	x!$2±«¼Q%-k2]#	'$C wL'$(*)I7w2¢wL%&*'^C	 "     ¬ ^    p $ 7w)2]&*2#¶&*2]x&*2]·,2]C({, 	 ^ ± 
	
          




 2yc,2E ,6)E4`. (*%³46%+exc(`2wL'$(*)Á(*)246%++gc(6E	('$%Cu&*c!$2 ¬ ^   d¬ ^  µ4*)EC#	'$C#u(*)2z	E?!$c2%	b mqUbj&*%+ = (*%
-4`)E	C#25,L(`)2z<E?!$c29%	b m v qXb|&*%+   v  (*%   v ±Lm38%(*2/(*)E	("wL246%c![Gy)E5z2«c,25GyE46c,(*%+9'[,25G%x2]&{E	(*%&+,2]2i</xx2]CG'~H <Ôbj%&"G2]({E?'~![,]±~q 3 ".     
5*
`9/
 2/'$C(*&*%Gc462gE9(*2]&`+ %&{G2]&"(`%e26!~'^+'^CE(*2gU±    	 <    	
, 	 !ªr*,1!9/
 2"x2]&bj%&*+ (*)'[, 26!~'^+'^CE('$%Ck2](wL2]2]C-, '$+ex!$2/25hcE	(D'^%C,B,*E	(D'f,3»25G9kdF9(*)226Hx%C2]Cd(D'fE<!#2]C2]&{E('$C#bjcC46·








+     	!
-$
 6 #'&  \µ   ¬ ^   ¬ ^       p e   p   =     p ¬ ^    p ¬ ^     ,







 9 90& ¬ ^   ¬ ^     9     m Á= q*m  ¬ ^ q 

¼L)2/'$C'$('[E?!46%CG'$('$%C,F'$26![Gy(*)2/bj%	!~!^%	wL'$C#E	c(*%+aE	('[4/(*)2]%&*2]+y±
Mb" _F!1(b "bf!  h	 ½¤g¤ r ¾¯¤?¯°j¨ ¿ ¤5¯¤5£ °j¨ª¯ S¦¯¥?°j¨[¾¯¾9°ª½d¤  "¤5¿ª¿I¯¦Àn*¤?£*§¨$§





j ¿¤ n]£ ¨ª¥"§]¦Fn6§]°j¨[°j¦°j¨[¾¯  2L)E5z2C%(U'^+x!^2]+2]Cd(*25GaE	CeE?!$#2]k&{E<'f4/,ck,(D'^(`c('$%C9'$Ce)%	!$%C%+'f4b|cC46('$%C,
E	CG,25hc2]C4625,]±L¼L)'[,«,D)%c![Gk29G%C2(`%g26H(*2]CG¶(*)2(*%%	!$k%?H%C)%	!$%C%+'f4¢,F,(*2]+-,]±
£¾­L¿~¨[¯  ¼L)2a'$+ex!$2]+e2]C({E	(D'^%C%b 5 c4*)k2]&*#2]&19 ,aE?!$#%&'$(*)+ 4]EC\,('~!~!«k2y%x('$+9'[,25G±_¼L)2c,2%bE
k2](`(*2]&x&*%»!^2]&9(*)EC (*)2a%C2-E?z<E?'~![E	k!$2a'$C´²E	x!$2,)%c![Gn2]CE	k!$2-c,¢(*%#dE<'^Cu,%+2e+e%&*2a,x2]25G70,%E,
(*%k2y(*%({E<!v!$F³46%+ex2]('$('$z2ywL'$(*)u(*)2    		 xE4`<E	#2%	b²E	x!$2±7"%	wL2]z2]&570wL2G%C%(e26Hx2546(aE	CdF
G&{E	+aE	('[4eG&*%xcC!$25,*,¢wL2e(*%({E<!v!$F³4`)E	C#2(*)2iE<!^#%&'$(*)+±ymZ*%&'$C,({EC4627wL246%c![G (`&*F(*%#2]C2]&6E?!~'f,D2
(*)2*  A ² E?!$#%&D'^(`)+ kE,25Gy%C!~'$C25E	&9E?!$#2]k&{E+,2]2- =  7 == 
 +\(*%i46%+exc(*2eE /&1%kC2]&kE,3'f,bj%&"xc&`2
!$26Hd'[46%#&{E	x)'[4¢%&{G2]&/%&"26!~'$+9'$CE	('$%C%&{G2]&Lbj&*%+ (*)2 /&1%kC2]&"kE,3'f, bj%&L(*%({E?!G2]#&`2]2%&{G2]&?± 2gG%C%(
C%<w w")2](*)2]&"(*)2(`)2]%&*Fa)E,Lk2]2]C ,(`cG'^25Gi'$C(*)2C%C·r46%+e+9c({E	('$z24]E,D2±~q
B¨ª¯'¨ª¯ '¤¤5¯'¤5¯¥5¨ª¤]§






5 25, '[G25,]7(`)2 G2]x2]CG2]C4`'$25,"46%+exc(*25G¢kF(*)2Lx&*%#&6E	+e+e2LE	&*2B%C!^F9G2]x2]CG2]C4`'$25,Lk2](3wL2]2]Ce,c4]4625,*,3'^z2
G2]&'$z<E('$z25,UwL'$(*)&`25,x2546(U(*%"(*)2L,*E	+e2U'$CG2](*2]&`+9'$CE	(*25,]±B¼ )'f,Qw"E?F75(*)2X'[G25E?![,U&*2](*c&*C25GkdF/(*)2Bx&`%4625Gc&*25,
(*)E	(946%+exc(*2aE	&'$(*)+e2]('[4]E?!"%x2]&{E	('$%C,%C)%	!$%C%+9'[4b|cC46('$%C,¢+-E?Fk2,+-E<!v!$2]&9(*)E	Cn(*)2-26Hx2546(`25G






&*25G25, '$#C25Ga(`%k2E&`2]w"&'$('$C#eE?!$#%&'$(*)+ (*%d%± 5 %(`)-E?!$#%&'$(*)+a,46%c!fG(*)2]&*26bj%&*2k2+e2]&*#25G9(*%g46%+exc(*2
'[G25E?![,G26»C'$C#-26Hx&*25,*, '$%C, '$Cdz%	!$z'$C#k%(*)E?!$#2]k&{E?'[4¢E	CGa)%	!$%C%+9'[4bjcC46('$%C,«E((`)2,*E	+e2('$+e2±
B¨ª¿v°j£ °j¨ª¾¯§3 £ l'¤6' ¿¤ n]£ 	§ ¯'  "¤5£6¯§]°j¤5¨ª¯ ¨ª¯¤5¦ ¿~¨[°p 3 C (*)2g4]E,29%	bB(*)2eG'~2]&`2]Cd('[E	(D'^%CI7(*)2e4`!fE,*,
%	bL)%	!$%C%+9'[4¢bjcC46('$%C,'[,(*)2 5 2]&*C,(`26'^C4`!fE,*,%	b0bjcC46('$%C,¢³,c4`) (*)E( 7 ] 'f,%	b(`)2!$%	wL25,(/x%d,*,3'^k!$25 2]&*C,(*26'$CuG'$+e2]C, '$%CuE?!~!^%	wL25GkF 5B2]&`C,(*26'$C '$C25hcE?!~'$(3F± 2w%c!fG!v'$2a(*%26Hx!$%&*2e(*)'[,¢G'^&`2546('$%CI70(*%
C%<w w")2](*)2]&"(*)25 2]&*C,D(*26'$C'$C25hcE?!~'$(3F4]ECk2¢#2]C2]&{E?!~'[,25G¶(*%-EG+9'[,*,3'^k!$2" &*29E?!$#2]k&{E,]±
</C%(*)2]&Ux%	'$C(U'f,U(`)E	(»!$(*&{E	(D'^%C,U%(*)2]&U(*)E	C(`)2 5 2]&*C,D(*26'$C»!$(*&6E	('$%C9+9'$#)(I!$25EG¢(*%E"#&{EG25GE<!^#2]k&{E
E	CG(*%«E	C¢25hc'$z<E<!^2]C(0%	b 5 2]&*C,(`26'^C¢'$C25hcE?!~'^(Fb|%&QC%C·rEG+9'[,*, '$k!$2 " &*2E?!$#2]k&6E,]±3 C9(*)E	(4]E,D275)%	!$%C%+gF
46%c![Gk226H(*2]CG25G(`%e%(*)2]&"%x2]&{E	(`%&{,]±
%¨  ¤?£¤5¯°j¨ ¿ ¿¤ n]£  ¯'¤?¿~¨[À9¨ª¯ °j¨ª¾¯  2¢b|2]26!0(*)E	(/(*)226!~'$+9'$CE	('$%CC2]25G25Gy(*%46%+exc(*29E-G'[E	#%CE?!
46%c![Guk2x2]&bj%&*+25GwL'$(*) «&1%kC2]&*·ª!~'^226!~'$+9'$CE	('$%CÁ'$C,(*25EG%	b Ec,*, '[E	C26!v'$+9'$CE	(D'^%CI± 7%	w2]z2]&57U'$(














²y%&*2]%	z2]&57%C462E)%	!$%C%+'f4¢,F,(*2]+ ,*E('[, »25GkFE	C26Hx&*25,*, '$%C)E,Lk2]2]C 46%+exc(*25G7'$('[,L'$C,D%+e2






{¯¨[°j¨ ¿¥6¾¯'¨[°j¨ª¾¯§  " c&LxE4*	E	#25,"4]ECC%("G25E?!IwL'$(*)-(`)2/'^C'$('[E?!046%CG'$('$%C,"%bQ,D25hc2]C4625,%& b|cC46(D'^%C,]±
3rCG2]25G7Q(*)2]FG25E<!B%C!$Fw '^(`)#2]&*+-,%	b ,25hc2]C4625,ECGbjcC46('$%C,]±¢¼L)2]F E	&*2(`)2]&*26b|%&*29cCE	k!$2e(*%G25E?!
wL'$(*)-/·j&`2546c&S, '$z2,25hc2]C4625,]7,(*&'[46(!$Fe,x25E	'$C#7, '$C462/C%gGE	(6E,(*&`c46(*c&*2L2]C4]E	x,c![E	(*25, (*)2//·j&*2<46c&{,3'^z2]·
C25,*,L%b(*)2 4 ·r,2546('$%Cy%	bEe/·j&*2546c&], '$z29,25hc2]C4627E,"G26»C25Gi'$C 0/26»C'$('$%C = ± =  ±
5 254]E	c,2 %bg(*)E	(?7L'$('[,C26'$(*)2]&yx%d,`, '$k!^2u(`%uxE,*,bj&*%+ 25hcE	('$%C,a%C Eu/·j&`2546c&S, '$z2,25hc2]C462(*%
25hcE	('$%C,Q%C(*)2E,*,%4`'fE(*25G¬e·ª»C'$(*20bjcC46('$%CI7	C%&46%Cdz2]&6,26!$F/b|&*%+ E"¬·ª»C'^(`20bjcC46('$%C9(*%L(*)2/·j&*2546c&6·
, '$z2-,D25hc2]C462-G26»C'$C#y'$({,/#2]C2]&{E('$C#,2]&'$25,]±7%	wL2]z2]&57(*)'[,4`)E	C#29%	b&`2]x&*25,2]C({E	('$%Cy'[,z2]&`Fc,26bjc!
'$C³x&`%<z'$C#y'fG2]C('$('$25,am3,D2]2-E, '$+ex!$226HE	+ex!$2'^C  = 
jq67,%y(*)E	('$(¢)E,¢(*%k2'$+ex!$2]+e2]Cd(`25Gn'^Cz'^2]w %	b
'$+ex!$2]+e2]C('$C#E	Ca'[G2]Cd('$(F,%	!$z2]&?±"£¾¦¯'¢­¤?¿ ' <!~!(*)2e25hcE	('$%C,9G25E?!$(¢wL'$(*)³E	&*225hcE	(D'^%C,wL'$(*)x%	!$FC%+9'[E?!"46%d26}i4`'$2]C({,]±3 (wL%c![G
k2'$Cd(`2]&*25,('$C#(`%,(*cGF(*%w)E	(26H(`2]Cd((*)2(*)2]%&*F26H(*2]CG,/'~b«wL2e4*)EC#2e(*)2ekE,29»26![G %b &6E	('$%CE?!
bj&{E46('$%C,'$C³kFE»26![G%b&{E	(D'^%CE?!bjcC46('$%C,'^Cn%(*)2]&/'$CG2](*2]&*+9'$CE	(`25,]70,c4*) E, 	 ^ bj%&26HE+ex!$2±3 C
xE	&*(D'f46c![E	&?7E<!^(`)%c#)(*)24`!$%d,c&*2/cCG2]&«,c+ E	CGx&*%Gc46( 462]&`({E?'$C!$F-)%	![G, '$C(*)'[,Xbj&{E	+e2]wL%&*7	'$( '[, C%(
4`!$25E	&/w")2](*)2]&"(*)2]&`2/'f,/Ee4`!$%d,c&`2cCG2]&G'fE#%CE?!r±
<,brE	&0E,Ix&`%#&{E	++9'$C#"'[,046%C462]&*C25G7wL2BwL%c![G¢)E5z2B(*%/#2]C2]&{E?!~'[,2"%c&    <*  	 xE4*	E	#2L,%
(*)E	(U'$(LG25E?![,Bw '^(`)-,2]z2]&{E<!'^CG2](`2]&*+9'$CE	(*25,L,2]C, '$('$z2/(*%¢(*)2«,*E	+2 G'~I2]&*2]C('[E	('$%CI7E4]46%&6G'^C#¢(*%gG'~I2]&*2]C(
46%+e+9c({E('$%C-&`c!^25,±,<,E	C-26HE	+ex!$27wL2wL%c![G!~'$2(*%e4*)EC#2(*)2/kE,2/»26![G(*% 	 "r  	 ^  ? $ wL'$(*)k%(*)
46%+e+9c({E('$%C&*c!$25,c?  ? = E	CGM? 	 ^ 	 ^ ? 	 ^ ±/m38%(*2(*)E	( '^(/'[,/E?!$&*25EGFx%d,*, '$k!$2e(*%-46%+exc(*2
'$C 	 " 	 ^  ? $ ±  2]2(*)2¢26HE+ex!$2'$C! 2546('$%C > ± @ ±^q
 ¡3¥ ¿~¥5¦¿~¦§
</C%(*)2]&UG'^&`2546('$%C9%	bd'$Cz25,('$#dE('$%C'[,(*)2  ·r4]E?![46c!^c,±B¼L)2hcE, '$·rG'~I2]&*2]C('[E?!%x2]&{E	(`%&  * 0
%	b  ·rG'~![E	('$%C³G26»C25GykF(*)2e46%+e+9c({E	('$%C&`c!^2) * 0     * 0 4]E	Ck2gc,D25G(`%-#2]C2]&6E	(*2gEC " &*29E?!$·
#2]k&{E 	 "r   * 0 $ ± Á'~!vbECG;26'~!$k2]&`#2]&,D)%<wL25G'$C! ; 
)%	wu'$(L'[,Lx%d,*, '$k!$2(*%¢'$+ex!$2]+e2]C(«)Fx2]&*#2]%+e2](*·
&'[4  ·r4]E?![46c!$c, kdFe,x254`'fE<!v'[,25GE<!^#%&'$(*)+-, E	CG¢(*%x&*%	z2L+9c!^(D'^·r,Dc+ %&U'^C(*2]#&6E?!d'[G2]C('$('$25, '$Ce(*)'[,B46%Cd(*26H(5±	'$C462"'$Ca(*)2"%&6G'^CE&*Fe4]E?![46c!^c,7d+aE	CdF¢+9c!^(D'^·r,Dc+ %&U'^C(*2]#&6E?!'[G2]Cd('$('$25,"E&*2"4]E	x(*c&*25G9kF9(*)2")%	!$%C%+9'[4
(*)2]%&`F7wL2)%x2(*%k2gEk!^2¢(*%9x&*%	z2,%+2  ·r4]E<!f46c!$c,'[G2]C('$('$25,/wL'$(*)(*)2)26!$xy%	b%c&"xE4`<E	#25,±





	    lp À 	 §¯¶§ p?§]°j¤5À ¼UE		E5FE	+-E 9 , ¯e,F,(*2]+ x2]&bj%&*+-,LE?!$#2]k&6E?'[4+-E	C'$xc![E	('$%C, %C(*)2/x%	!$F·
C%+9'[E?!"&'$C#	     5?  p%
r7U%C (*)2 2]F! E?!$#2]k&{E 	 "r   55  p  ¬   5?  ¬p $ 7U%C(*)2-G'~I2]&*2]C462  2]F!
E?!$#2]k&{E	 "r   ?5  p     5?  9p $ E	CG¢%C9(*)2  ·rG'~I2]&*2]C462 2]F!E?!$#2]k&{E	 "r   ?5  p   * 0  ?5   * 0p $ 7w")2]C 	Á'[, \%& P 6  P m3,D2]2  " 7 : 
 q{±_)2]C   '[,0%C2"%b(`)2«E?!$#2]k&{E,!~'f,D(*25G-Ek%	z27(`)2«,F,(*2]+ x&*%	z'fG25,
c,/wL'$(*)³E&'$(*)+e2]('[4¢'$C   0 7wL'$(*)³46%+exc({E	('$%C%	b«&1%kC2]&kE,25,/%	b !^26bj('[G25E?![,%	b   E	CGw '^(`)³Ea(*25,(
%	bB+e2]+9k2]&{,)'$xyb|%& !^26bj(,ck+e%Gc!$25,/%	b   0 ±"¼L)2x&`%4625Gc&*25,E&*2'$C.4 ECG4]E	Cyk2¢'$Cd(*2]&Db E4625GywL'$(*) 4
x&*%#&{E	+e+e25,±
8%(wL'$(*),({E	CG'$C#Á(*)2yb E46(y(*)E	(%c&xE4*	E	#25,E&*2y'^C ²E	x!$27/(*)2]&*2 wL%c![G_k2³+9c4`)\'$C(*2]&*25,(¶'$C
46%+exE&'$C#e(*)2]+ wL'$(*) ¯9bj&*%+ (*)2x%'^C(/%	bz'^2]wÔ%	b0(*)24`![E,*,L%bIb|cC46(D'^%CE	CG,25hc2]C4625,/(*)E	(Lk%(*)
,F,(*2]+-,G25E?!wL'$(*)I7ECGb|&*%+ (*)2x%'^C(/%	bz'^2]wÔ%	b026}i4`'$2]C46F±
K
 k#  )	 kWXlA  Ò
    PNIWZ <9±eP?OIKZ  TIZ[VXN V%V0YQK  ]MIOMXP
¼L)2,F,(*2]+ 46%C, '[,({,L%b(*)&`2]2xE4*	E	#25,]µ   	
	 7	(*)E	(x2]&bj%&*+-,, '$+ex!$2gE	&'$(*)+2]('[4%C " &*29E?!$#2]k&{E,    	d   






   W    	  





c,25,"46%&*&*25,x%CG'$C#iG26»C'$('$%C,bj%&L(*)2/bjcC46('$%C, . E	CG  .  '$C(*)2/![E	(*(*2]&/4]E,27(*)2c,2]&"+9c,(Lx&*%	z'[G2
(*)2«,DF,(`2]+ wL'$(*)a(*)2]+±t<4]E?!~!(*%   	.   &*2](*c&*C, E²Ex!^2,(*&`c46(*c&*2"2]C4]E	x,Dc!fE('$C#-EG25,*46&'$x('$%C
%	bL(*)29C2]wL!$F 46&`25E	(*25GE?!$#2]k&{E±9¼L)'[,G25,*46&'$x(*%&)E,/(*%ak2x&*25,2]C(E,![E,(E	&*#c+e2]Cd(/'$C³ECdF4]E?!~!L%	bE
bjcC46('$%C%	b0(*)2    <*  	 xE4`<E	#2±
¼L)2/bjcC46('$%C    (     46%+exc(`25,L(*)2x&*%Gc46(«%b(wL%26!$2]+e2]C({,%	bXE#	'$z2]C " &*2E<!^#2]k&{E±
¼L)2/bjcC46('$%C   ?   ( &{E	CG%+!^F#2]C2]&{E	(*25,"EC26!^2]+2]Cd(/%	bE9#'^z2]C " &*29E?!$#2]k&{E±
¼L)29bjcC46('$%C    (!(    ( E	xx!~'$25,¢(*)2e%x2]&{E	(*%&E,`,%4`'[E	(`25G(*%E	C26!$2]+e2]C(%	b"E	C " &*2eE?!$#2]k&{E¶%C E
bjcC46('$%CI±
¼L)2¢bjcC46('$%C     <   ( &*2](`c&*C,/(*)2e%x2]&{E	(*%&E,`,%4`'[E	(`25G(`%E	C26!^2]+2]Cd(¢%	b E	C " &*2eE?!$#2]k&6E±g¼ )'f,
%x2]&{E	(*%&"4]E	Cy(*)2]Ck29E	xx!~'$25G%CE¢b|cC46(D'^%CI±
 7aW  W!   	*     	d< g_ o_	  ¼ )2bjcC46('$%C   <d!	    < 46&*25E	(`25,EeC2]w (*2]&*+ %&*·
G2]&'$C#9'$CE¢#	'$z2]C " &*2E?!$#2]k&{E+\(`)E	(L+gc,D()E?z2/k2]2]CG26»C25Gac,3'^C#   <. ±¼L)2(*2]&`+ %&{G2]&'$C#
'[,926'$(*)2]&Ex&*25G26»C25Gu%C2 mrxc&*2a!$26H'[46%#&{E	x)'[4y%&{G2]&?70(*%({E<! G2]#&*2]2y%&{G2]&9%&e26!~'$+9'$CE	('$%C_%&6G2]&]q%&
%C2eG26»C25GnkdFy(*)2ec,2]&5±< 4]E<!v!L(*%  	 <    	 &*2](*c&*C,E²E	x!$2-,(`&*c46(*c&*292]C4]E	x,c![E	(D'^C#E
G25,*46&'$x('$%Cy%	b(*)2/C2]wL!$F46&*25E	(`25Ge(*2]&`+ %&{G2]&'$C#±B¼L)'[,"G25,`46&'$x(*%&")E, (*%9k2x&*25,2]C( E,0![E,D(«E	&*#c+2]Cd(
'$CE	CF4]E?!~!%	bBE¢b|cC46(D'^%C%	b0(*)2    	*     	d< xE4`<E#2±
¼L)2LbjcC46('$%C   (    46%+exc(*25,U(*)2  U·jx%	!$FC%+9'[E?!Umr%&0,F ]F#FqI%	b(wL%26!$2]+e2]C({,0%	bIE	C" &*2«E?!$#2]k&6E±
¼L)29bjcC46('$%C    b|c!~!$F &*25Gc4625,¢E	C 26!$2]+e2]C(%	b"E	C " &*2-E?!$#2]k&{E¶kdFE,2](%b26!$2]+e2]C({,%	bL(*)2
,*E	+2E?!$#2]k&{E±
¼L)2/bjcC46('$%C   
" '$C(*2]&*·j&*25Gc4625,/E¢!~'[,(«%b26!$2]+e2]C({,%	bXEC " &*2E?!$#2]k&{E±
¼L)2ybjcC46('$%C     	!
- 46%+exc(*25,a(*)2y&*25Gc4625G «&%kC2]&-kE, '[,a%	bgEu,2](a%	b26!$2]+e2]Cd(6,a%	bgE	C " &*2
E?!$#2]k&{E±
¼L)2/bjcC46('$%C    d  G%d25, (*)2,*E	+e2E,    7dkc(&*2](*c&*C,
 i  W         
 
 g_ o_	  ¼L)2abjcC46('$%C 
 (    ,25E&{4*)25,bj%&eEG2]x2]CG2]C46F\k2](wL2]2]C
m3hcE, '$·q3G2]&'$z	E	('$z25,%	bXEC26Hx&*25,`, '$%C'$Cz%	!$z'$C#)%	!$%C%+9'[4/bjcC46('$%C,]±
¼L)2/bjcC46('$%C #  46%+exc(*25, (*)2,c+ %	b(wL%g)%!^%C%+9'[4/bjcC46('$%C,]±
¼L)2/bjcC46('$%C  (     46%+exc(*25,L(*)2x&`%Gc46(/%	b0(3wL%9)%	!$%C%+'f4b|cC46(D'^%C,]±
¼L)2/bjcC46('$%C #	  (    46%+xc(*25,"(`)2x%	wL2]&"%	bE9)%!^%C%+9'[4b|cC46('$%CI±
¼L)2¢bjcC46('$%C     




        TV \	
% :k#$ 
  
 OUNV  "PW 0P*$/PNT







 "!# $&%('*)+$-,/.012435.6$-,/575J c&n M Jgx fOg Ò   J  J M5N JQP O ac ^ aQK M a M5O aPKm1V aP c O V]X ÆT J M V T c ^ aZV O N VjJ N L MON P aQP c O x fOg   i Jn J98  FÎ C5E  ËfÎ¢Ó
;:<
 ,K M V O V]Xm_aQPSR Rbc O aP O`T VjaQP c O c ^ Y M5OKM JZV&X P>= MON ^rTsO RbaP c O LhP aPK8J M L NWM Rba ac V N VjJqV&R M a M J J




cSXMX\V O N k J  J xh1RLa M J N V]R"x fOg Ò g J
i J98XÅF  Ã  E GÃ4
\ @
AB1]S^'*Y@,/.;UX_-# 351`'67 x nhcSX J n3c ^9a 'EY67?Gb'0.0$-,c'07d,e# $&%('*)TI$?,/.675J ReV NM R3P RAk#J M LPLgx   O R J x
fOg   ÒsJ J98vFÅÎ CeE  Ë$Îf
\,GÎhg  ENÅÈ[iC  NO;j
  O J M JP O YLgxWX P OKM V JAc NWM JZV achJPLiV O N ^ VhRbachJPMLZV aP c O J  M RQK J  M5N Jn     x  M5N VjJaQR M5O a  O`^ ceJPRVjaQPm[Dxe Bx 
c&n J fOgeg   J
  J98v HÌDA  FÊ  Fk8;
\GÎml Ë$ÎNÃ  FXÂV
 %PmLbR M XMX\V OKM c T LAJ M L T X aQLAc O aPK M Rbc O LaQJ T R aP c O c ^ lJw}ced O M JdzV&L M L ^ chJ
N cXm_ O cR?P\V&XP NM V]XML J  M RQK J  M5N J f   Ò xK	 O PMn M JQLP a_?c ^  P O =Sx f g Ò g JÒUJ9nÅokp<
VqË\EDEÃ  rP
uGÎtsvu®ÇÌ  G9pw
x'@1]70ywz@YE,/'6$?,/'670yk@{AB1]S^YE,>$&%|);75J  N JP O Y M J M JQX~V]Yzx fOghg n J  O  O aQJc N`T R aP c O ac?FcR NsT aZVjaQP c O V]XK1XMY M dKJZV PSRl M cR M aQJP_V OWN FcRR T aqVjaQPn M 2XMY M dKJqV J  J9p8D2G C|{g
 2XMY M dKJqVjP RV]L NWM RbaPL c ^«Æ jJ M Y T X\VjJL M JP M L J   O AB3$"@)TI$"Iy+}~@5S3(IS@'67 a Y6SIY0)d)F,(S Í& T XM_
fOgeg   Ï xK J  P O YkV&Lwx  J XV JPXMLPLQc O x V O N  J ,V JPXMLPLQc O x  N L J xDnecX JÒ     c ^ }F x  N JQP O Y M J  M JPX\V&YIx NsN J i  Ò K i     Jk#JcKR M M N P O YSLc ^ aQK M n   aPK   O a M J O V aP c O V]XFcSXMX c fST P T R"x  F k g  sxK TsO N xK`h MONMeO x T XM_ fOghg   J
g J Ð ÌÃ  F C|ÂV
%(''EC1bAB1S@'*Y xnecX J nAc ^[a '*Y07-G('0.6$?,c'67X,{#I$/%b'E)+$-,/.675J R5V NM R?P Rk#J M LPLwxK  O R J x f g   Ò xeRQK J Ux
NsN J f Ò  K n    J




   RbP M5O a?RbcR NsT aqVjaQP c O c ^ = M Jc&j N PMR MeO LP c O V&XlJg}chd OKM JdzV]L M Ld`_ RQKzV O Y M c ^ ceJ N M JP O Y J@|J ÍRba J fOghg   Ï x  en g K   iei J
fef J ÂsGzÊ  F  VP~
 *nT
	R'67*@1D3$-,/^'<7EC7$5'*)T'67<~0'E3b$-,/@57@1]S'*YE,/*3b'075J kWKW:aQK M LPMLwx	 O PMn M JPLP aKLM kV JPML  Ux  M d J
fOgeg i J
f n J ÂIÃSGÄ{ÅÃ  Ekgf
\GÎÁÇsGÃÈÉOB8F
 $p O P a M L T R c ^ N Jc N`T RbaPLAc ^ d P O cSR?P\V]X Rbc Mq R P MeO aQL J	|xAf#RH'Ec,/'*^ x iÍ  M R J fOgeg   Ï x   i K+  i   J










\WGÎ1FDG?È  F C6ÅknT
r c OKM L T YkV JR T d M x N X M V&L ME  chJ
L M X M RbaQP c O LaJqVja M YeP M L P O aPK MÆuT RQKd M JPY M J?V]XmYhceJQP aQKsR J   O C)T0@1D,/.{e1S@'EY0,/.+.0@)XG3^$$-,/@ Í f gegKf Ï x  J  J
l Vjaawx  N J xKx NsN J i g Kl i J
f  J9BG C*ÌË2GDFDGj
  O aPK M K cX c O cSR3P RWLP_`La M RLFc ^ X P OKM VjJ N Pdc M J M5O aP\V&X MwfST VjaP c O LP P J^xEbc'*5$?,&'67X# $&%('*)+$-,/.0^'
¡¢aÍ fOg Ò   Ï x f n f K f  : J
f   J9q G&GDFHpw
 `_`La M RLc ^ V&XMY M dKJZV P R MgfT VjaQP c O L Í V&XMYhceJP aQKsRLV OWN RbcR N X Mq| P a_ Ï J  M RQK J  M5N J g n J n   xe  kWx V J J
fOgeg n J
f ÒUJ9qË$ÑzC`ÌË\E4qO
 ,K MN P\V]Yec O V&Xc ^ V  :jrp O P a M,N c&h M JL M JP M LFPML :j p O P a M J|@35YE1-!rAB1]S^'*Yf^^ Í fOg     Ï x1  Ò  K$  Ò   J
f   J9qË$ÑzC`ÌË\EqO
  :j p O P a MN c&h M J,L M JP M L J[|@35YE1-!XAB1S@'*Yd^££ Í fOg   g Ï x$ !1 IK   Ò   J
fOg J9sBF  sv
 ,K M ceJP_3c ^O c O j R cSRR T aZVjaQPn M N cSXM_ O cSR3P\V&XML J^AB(#¤ ¡Í fOg    Ï x i     Kl     Jn   J  Ë\EDEP
ÂV
~UV, WX'*Y'*5$-,/1bAB1S@'*Y x`nhcSX J¥X¥X¥9¦¦§¦ c ^ A;¨>#©¨>¨H@11`*3|,\3|)J5ª'J]«J]¬DJ x fOg    Jn f J ÇsGÃ3ÈÉOQ8F
IGÎ­Ë 1  FD1GÎÎg
 l ^rTsO® V « V N X MtN VhRP[SV]Y Mt^ chJ#aPK M RbV O P NUT X\VjaP c O c ^ Y MeOKM JZV aP O Y'V O N K cX c]j
O cSR3PSR ^rTsO R aP c O LP O c O M nSVjJQP~V dsX M J5¯ M RQK O P R5V]X° MeN chJa f i  Ux ¦ O LaQP a T aV±2VjaQP c O V&X N M ° M RQK M J RQK M M5O ¦ O ^ ceJQRbVjaQP fST M
M a M5O ª T acRbVjaQP fST M x fOghg n J5¯ ciV NUN M V JP Ov²³[´¶µ·E¸¹bºE¸»¼½¾@¹bºO¾@¹©´e¸|¼\¿À0Á©¸5¼½&»E¸Â4Ãb¾@Ä¼-Å	¸·À Jnen J ÇsEkGÎÃ  ÉO  
gf
@Æ Pdc M J MeO aQP\VjdsXM_,p O P a MN c&h M J L M JP M L JÇ35Y00Gb'@w535YE@1("!X@)T*,I$"@YE,/.67[ Í fOg     Ï x f Ò K f     Jn1  J9GN=G5ÉsGD2Gr:w
 lJg}chd OKM JFdzV&LQPMLvV O N aQK M1N JQcedsX M R.c ^ Rbc O aPMY T c T LFJ M X~V aP c O L J|6G(@©|@35YE1"!AkG^G1È,/'0;# $&%^_
'E)+$-,/.67fJ x f Í f g   g Ï x f i Ò K f     Jn i J9GN=G5ÉsGD2Ge:w
 lJg}chd OKM J dzV]LPMLgxP O a M YhJZVjaQP c O V O N aQJZV O L R MeO NM5O aZV]X ^ TsO RbaQP c O L Jr¦ O C)+@1D,/.@1S@'EY0,/.
.@)XG3$"I$?,/@ Í fOgeg   Ï x ªXÉH« x NsN J f enK f    J k#JcKR M M N P O YSL ¦¬b¬5ªXÉ  g   xKX1_hceaQc Jn! J9GN=G5ÉsGD2G:<
rª O V NUN Jc`VeRQK8acaPK M = M Jc"J M RbcSY O P aP c O N JchdsX M R d`_ ÆuT RQK d M JQY M J"V]XMYeceJQP aPKsR JO535YE1V"!
C)T0@1D,/.<)9G3$$-,/© ¡Í fOgeg n Ï xKn8 !IK n  en J
°  [° [± É   ¬ 
8  J9GN=G5ÉsGD2Ge:w
HxE5$-Y3b.6$?,& $"
	Fc,Y0$-3b1]_)+^.6%|,\'# xB TsO 1  J[ª LP_`L  R ^ R NsT ZV SO V&X
V&XMY  V  V O V]Xm_`LmL J
 ÒUJ9GN=G5ÉsGD2GH:w
	F5_1È,/EY0YEC;RO'\!'*Y'*.0'9# b3b1 x   "!   #!
  ! luË$Ã$~%w
Ç
 &Î­  Ë$Ã')(#*Ê+(#*pw
5ª,.-/10  12#34 65#78 2 9:8 2 975) 0  3      Í ;  ,<- 9 -, ; >=   Ï
3@? / 1A?#3BC ,   0  -/  ;7 , 1  A"! x*bc'E5$-,/@'07;#I$/%b'E)+$-,/.0^';EDFHG  IJLK#MNMIK  OO#!
I! ­P(#QSR'<(#* T+(#*~p<
5¬ UA  É  /  , V A " 2 , XW?  -, ; 1A 0  ,  -/ `= -   , A"! 5@3|Y*1-!k#I$/%b'E)+$-,/.015AB@1DC7E,>7X
AHG^G1D,/.0I$?,/@57YF^ZG    IJLK [ K L[ M#!
O   ! ­P(#QSR'<(#* T+(#*pw
ª 2  /  ,  3.  A 9 A  3.A - 5#5# -  2\  A 5<C  -/ 8 ? ,    , A+ ;7 , 1  AC! |@35YE1b"!B)9G3$"I$?,&@1
;AHG^G1D,/'0T#I$/%b'E)+$-,/.67^£HG     JLK#OI  K]O    !
O  ! ­P(#QSR'<(#* T+(#*~p<
¯ 2  3  2 #;Y8^ - 1_    /  A 5  ,#0 ! 535YE1-!kC)+@1D,/.T)9G3$"I$?,&^`G    JK  MK
I  [ !
      +V± «É¬f¬5¯   «¬ª ± Æ ªk¯  «ª[¯	É
 °    ¬   Æ  [± ¯	-¯	   ¬

	 !" #
#$ %'&)(*!",+.-/01!2304 657&/+8094!:+;4<+ 6:+=01+>4?@BA: 23:3CD!E;4F4,,+=C.4 G
HJI"HJI %'KELM8N2O/PRQTSMUVOWN2XJMY Z
HJI"HJI2HJI[ PVLM8N2OWN2XJM.\ M]^U`_\ ab\JUVO`P,aWNcY/\ OWN2XJM
HJI"HJIedIgfih P,ab\ OWN2XJMYjXJM;%'KEL:M8N2O/P h X kP,aYWP,alNmPY
HJIndI 57KTa/PUVSa,Y)N2oJPpYWPq9SP,MUVPY r




HJInyI~ X v2XJMXJwNcUYW>YlO/P,wY Hd
 $+8F?2=+>?4Jt+;?"+F?4 # 
dI"HJI. P,9v6\v2uJP,aV\JYi\ M]^%'KELM8N2O/P h XkP,aYlP,aWN2PY Hd
dIndIf a/Pp\vmu9P,ab\JYi\ M]_X v2XJMXJwNcUYW>YlO/P,wY H,{
dInyI. w h v2P,wtP,MOV\ OWN2XJM;X1Q6O/_Pp\1aWN2O/_wtP,OWNcURX1Q f a/Pp\vmu9P,ab\JY H 
 $ ,3+8?c4'-6:?4!2&/!+>+=!2?:+?,@ 4t?@+9(*!"!23-RA@:"@C #8
yI"HJIz Nv2O/ab\ OlNmX9MYX Q\ M;\v2uJP,ab\t\1M]^X Q6\xwtX>]8S8v2P H r
yIndI. ]8wNcY/Y)N28v2P f a/P}\v2uJP,aV\JY dH
yInyI  P,a/MYWO`PVNmMN2MPqJS\vN2OW^N2M¡\1M f a/P}\v2uJP,aV\¢8_X v2XJMXJwNcUwtX]8S8vmPY dJd
GF$ £^¤::+3?4,+4=-Rx+?2=+>?4 
{I"HJI¥6¦ \ w h vmPRX1Q6O/_PXJa/O/_X9uJXJM\v§@P,uJP,M]8a/P h X v28MXJwNc\vcY d {
{IndI[ N2o9N"Y¨NmX9M¡\v2uJXJalNmO`_w©N2M;O`_PRw}S8v2OWN2o \ aWNc\ O/PU,\JYWP dJª
{IndI2HJI« P]8SUVOlNmX9M
{IndIedIz S8v¬v	a/P]8SUVOWN2XJMX Q\ h X v28MXJwNc\vFw'X>]8S8v2X^\ M­Nc]8P\v6u1Nmo9P,M;8uJP,MP,aV\ O/XJabY
{IndIeyI¥6¦ O/P,MY¨NmX9M;X Q	O/_P7QTS8v¬v	a/P]8SUVOWN2XJMO/Xt\J]8wNcY/Y)N28v2P f a/P}\vmu9P,ab\JY
{InyI  SU`_=P,a/uJP,a®eY\JY)NcUp\v2uJX9aWN2O/_wYi\ M]­P ¦ O/P,MY)N2XJMO/X\J]8wxN"Y`Y)N28vmP f a/P\v2uJP,ab\JY yH
{InyI2HJI  SU`_=P,a/uJP,a®eY7\v2uJXJalNmO`_w¯Q°X9aUVX9w h SOWN2Mu;±7a²XJMP,ai\9YWPY
{InyIedI MO/P,a`KTa/P]8SUVOWN2XJM³X Q6\tYlP,OiX Q h X v28MXJwNc\vcYR\ M]­a/P]8SUVP]D±a²XJMP,aj\JYWPY
{I´{I. w h a/X oJP,wtP,M8ObYµX Q   SU`_8P,a/uJP,a®eYi\v2uJXJalNmO`_w yJª
{I´{I2HJI¶ XJa/w\v3YlO/ab\ O/P,u9
{I´{IedIg· Su\1aYWO/ab\1O/P,uJ
{I Z Is X9w h \ aWNcYWXJM^X1QFXJSa h \JU`¸\1uJP}¹9º» ¼=»½¾J¿8º¹»ÀÁ@» º}kNmO`_;Y)N2wNv"\1aRXJMPY {Â
Ã $ C.2+=C¡+=,?!"-7:+?!2304'A@:"@C.!c-`F !"4 G@Ä
Z I"HJI. aWN2O/_wtP,OWNcU,\vX h P,ab\1OWN2XJMY {H
Z I"HJI2HJIg· P\ aVU/_8N2Mu'Q°XJa7\vNmMP\1aÅ]8P h P,M]8P,MUV
Z I"HJIedIg· P\ aVU/_8N2Mu'Q°XJa7\vNmMP\1aÅ]8P h P,M]8P,MUV;wtX]8S8v2XtNc]8P\vcYR]8PVLM8N2Mu^_X v2XJMXJwNcUÅQ°SMUVOWN2XJMY
Z I"HJIeyIg· Sw;¢ h a/X>]8SUVOR\ M]^YW8wtwtP,O`aWNcU h X kP,a
Z I"HJI|{I v2uJP,ab\NcUÆQ°SMUVOlNmX9MY,¢\v2uJP,ab\N"UYWSYWOWN2O/SOlNmX9M
Z IndIÇ XJa/PRUVXJw h v2P ¦ X h P,ab\ OWN2XJMYjX Q6U`v2XYlSa/P { Z
Z IndI2HJI[ PVLM8N2O/PYWSwYi\ M]]8PVLM8N2O/PRN2M8O/P,uJab\vcY
Z IndIedIÈ \ ¸9NmMu­O/_PRuJP,MP,aV\ OWN2MuQTSMUVOWN2XJM;X Q\_X v2XJMX9wNcU7QTSMUVOWN2XJM
Z IndIeyI[ Nc\ uJX9M\vF\ M] ~ \J]\ w\1ab] h a`X>]8SUVO
Z IndI|{Iz N2M]9N2Mu^O/_PpUVX8PVÉÊU`N2P,MObYjX Q\_X v2XJMXJwxN"UYWP,aWN2PY
Z IndI Z I M]8PVLM8NmO`PxYlSwY\1M]'NmM]8PVLM8N2O/PN2M8O/P,uJab\vcY





I2HJIiÈ _Pp¹9º=»¼=»½¾1¾9¿»Àº h \9U/¸ \ uJP Z 
IedIiÈ _Pp¹9º=»¼=»½¾9¿º¹»À8Á:» º h \JU`¸\ u9P Z 
IeyIiÈ _P¹8¾¹1Á ¹! h \9U/¸ \ uJP Z 
^" @$#2+3+=C¡+= Ã$%
&'+-)+>+=0 +4 Ã$%
